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TAXIDERMY 


Taxidermy  is  the  art  of  preparing  and  preserving  skins  for  the  pur¬ 
poses  of  the  naturalist,  and  is  also  held  to  mean  the  stuffing  and 
mounting  of  the  skins,  to  make  them  look  as  like  the  living  forms 
as  possible.  No  pursuit  is  more  fascinating,  whether  followed  as  a 
hobby  or  a  profession.  It  abounds  in  interest  and  is  equally  a  science 
and  an  art. 

The  equipment  of  the  taxidermist  must  consist  primarily  in  a  knowl¬ 
edge  and  understanding  of  the  ways  and  structure  of  the  animal, 
bird,  or  fish,  he  sets  out  to  prepare,  and  the  success  of  his  efforts  will 
depend  largely  upon  his  good  taste  and  neat  execution.  To  master 
thoroughly  the  art  of  taxidermy  would  require  years  of  patient  practice 
and  experiment,  to  say  nothing  of  a  sound  acquaintance  with  zoology. 
On  the  other  hand,  to  taxidermy,  as  to  other  things,  there  are  be¬ 
ginnings,  and  very  agreeable  beginnings,  and  the  boy  or  man  who  has 
any  of  the  instincts  of  a  naturalist  can  learn,  with  reasonable  quick¬ 
ness,  to  become  his  own  taxidermist,  and  to  prepare  and  handsomely 
mount  the  skins  of  many  of  the  smaller  mammals,  birds,  and  fishes. 
The  woods  and  hills  abound  in  graceful  and  pleasing  little  animals 
that,  when  stuffed,  will  still  retain  a  great  deal  of  the  natural  form 
and  color,  though,  indeed,  no  amount  of  stuffing  will  ever  make  a 
hare  or  squirrel  quite  as  good  to  look  upon  as  when  he  is  fleeing 
through  an  open  space  in  the  wood  or  scudding  along  the  branch  of 
a  tree. 

In  taxidermy,  as  in  the  making  of  hare  soup,  you  must  (<  first  catch 
your  hare,w  squirrel,  chipmunk,  fox,  weasel,  cat,  or  opossum,  as  the 
case  may  be.  Assuming  that  so  much  has  been  done,  you  will  have 
to  be  prepared  with  the  materials  and  tools  to  carry  the  work  to  com¬ 
pletion.  Let  us  see  what  the  young  taxidermist  needs  in  the  way  of 
equipment,  taking  it  for  granted  that  he  already  has  the  necessary 
enthusiasm  for  the  work. 

Many  of  the  tools,  or  at  least  adequate  substitutes  for  them,  will 
be  found  in  any  well-regulated  tool  box.  These  are:  flat  pliers,  shears, 
cutting  pliers,  file,  ratchet  hand  drill,  an  assortment  of  twist  drills, 
brad-awl,  saw,  vise,  monkey  wrench,  hammer,  sharp  knives,  punch 
screws,  wire  nails,  staples,  calipers,  rule  and  measure,  and  a  supply 
of  twine.  Many  of  these  the  tyro,  doubtless,  already  has. 
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In  addition,  he  will  find  necessary  a  couple  of  shoemaker’s  knives, 
fashioned  to  a  point  for  skinning-,  two  scalpels  of  different  sizes,  a 
pair  of  forceps,  a  surgeon’s  fine  saw,  a  bone  snip  and  a  bone-scraper, 
a  skin-scraper,  a  tanner’s  shaving  knife,  beam  and  stretching  frame, 
a  steel  comb,  needle,  thread,  pins,  cotton  batting,  excelsior,  and  tow, 
for  stuffing,  annealed  iron  wire,  plaster  of  Paris,  glue,  papier-mache, 
iron  rod,  fitted  with  screws,  bolts  and  an  assortment  of  washers,  plenty 
of  lumber,  a  stock  of  artificial  eyes  of  the  kind  needed,  arsenic  and 
powdered  alum  for  preserving  skins,  salt,  and  a  supply  of  furriers’ 
sawdust.  We  have  here  enough  to  begin  with.  As  the  young  tax¬ 
idermist  advances,  he  will  find  out  for  himself  the  other  things  indis¬ 
pensable  to  the  work. 

Now,  having  prepared  ourselves  with  the  implements,  we  are  in  a 
position  to  approach  the  animal  to  be  operated  upon.  The  first  busi¬ 
ness  is  to  measure  him,  so  that  when  he  comes  to  be  mounted  it  will 
be  easy  to  preserve  his  true  proportions.  As  he  lies  waiting  to  be 
measured,  it  would  always  be  well  to  sketch  his  important  parts  and 
features  as  an  aid  in  mounting.  Careful  note  should  be  made  as  to 
the  color  of  all  the  soft  parts,  as  they  lose  their  color  when  dry,  the 
color  of  the  eyes,  lips  and  feet,  the  sex,  and,  if  a  wild  animal,  the 
locality  where  it  was  killed. 

There  are  various  ways  of  measuring  animals,  but  the  following 
measurements  are  generally  followed:  The  length  from  the  end  of 
the  nose,  when  the  head  is  stretched  out,  to  the  joining  of  the  tail  with 
the  body;  the  length  of  tail  from  base  to  end  of  vertebree,  not  to  the 
end  of  hair;  the  length  of  hind  foot,  from  the  outer  extremity  of  angle, 
when  the  heel  is  bent  at  a  right  angle,  to  the  tip  of  the  longest  toe; 
the  height  at  the  shoulders,  with  the  fore  feet  in  their  natural  posi¬ 
tion,  when  the  creature  stands  erect. 

Having  made  and  recorded  these  measurements,  it  will  next  be  in 
order  to  remove  the  skin.  This  is  an  operation  requiring  care  and  a 
little  skill,  which  may  always  be  gained  by  practice.  Many  small 
animals  can  be  skinned  neatly  without  any  larger  opening  being  cut  than 
one  the  length  of  the  abdomen,  but  as  a  rule,  the  amateur  had  better 
make  an  opening  extending  from  the  throat  to  the  base  of  the  tail. 

With  a  scalpel,  slit  the  skin  precisely  in  the  middle  of  the  neck, 
always  inserting  the  point  underneath  the  skin  and  cutting  upward  so 
as  not  to  cut  the  hair,  and  continue  right  down  the  middle  to  the  base 
of  the  tail.  With  the  thumbs,  the  skin  at  the  sides  of  the  cut  is 
pushed  away  from  the  flesh,  and  the  skinning  is  carried  carefully  to 
where  the  fore  leg  joins  the  body  at  the  shoulder,  and  the  hind  leg  at 
the  hip.  Cut  through  the  joint,  so  as  to  leave  the  leg  in  the  skin 
(scissors  will  do  it  with  small  animals),  and  have  the  skin  in  one 
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whole  piece.  By  inverting  the  skin  over  the  legs,  as  you  would  a 
cover  from  an  umbrella,  the  legs  may  be  skinned  to  the  toes.  Slit 
the  skin  at  the  bottom  of  the  foot  lengthwise.  Leave  the  bones  at¬ 
tached  to  each  other  by  their  ligaments  and  do  not  detach  them 
from  the  skin  at  the  toes.  Strip  away  the  flesh,  leaving  the  bones 
bare. 

The  skin  will  now  invert  over  the  body  and  can  be  peeled  off 
freely  to  the  ears.  These  are  severed  at  the  base  as  were  the  legs  and 
tail,  and  skinned  down  to  the  tips,  when  the  flesh  can  be  cut  away, 
the  cartilage  only  remaining.  The  skin  is  now  pulled  down  over  the 
eyes  by  loosening  the  film  with  the  scalpel.  Care  should  be  exercised 
not  to  cut  the  skin  at  the  eyelids,  and  when  the  lips  are  reached  they 
should  be  severed  close  to  the  bone  and  the  skull  taken  out.  We  have 
now  a  hollow  skin  with  a  single  opening,  except  for  the  fleshless  but 
articulated  bones  of  the  four  legs.  The  tail  should  be  removed  en¬ 
tirely  by  pulling  it  out  of  its  sheath. 

The  next  step  will  be  looking  toward  the  preservation  or  curing 
of  the  skin.  It  should  be  thoroughly  cleaned  of  flesh,  and  the  whole 
inside  well  dusted  with  a  mixture  of  equal  parts  of  dry  powdered 
alum  and  arsenic.  This  preservative  powder  must  act  directly  upon 
the  roots  of  the  hair  from  the  inside,  and,  to  have  it  do  this  satis¬ 
factorily,  the  skin  must  be  as  free  from  flesh  and  fat  as  possible. 

If  you  are  ready  for  mounting  and  have  not  to  pack  the  skin  away 
dry,  it  is  better  to  preserve  it  directly  in  a  salt-and-alum  bath.  To 
one  gallon  of  water,  take  a  pint  measure  of  alum  and  a  quart  of  salt. 
Boil  the  mixture,  stirring  it  to  dissolve  the  salt  and  alum.  Pour  it 
into  a  vessel  lined  with  lead.  When  it  becomes  cool  or  lukewarm, 
immerse  the  skin  (leg  bones  and  all),  being  sure  that  it  is  as  clean 
as  you  can  get  it.  Stir  occasionally  and  see  that  all  parts  come  in 
contact  with  the  bath.  Leave  it  in  the  bath,  well  covered,  about  two 
days,  and  it  will  be  preserved. 

After  curing,  it  should  be  allowed  to  remain  in  its  bath,  so  as  not 
to  lose  its  flexibility,  but  no  care  need  be  expended  in  stirring  it,  and 
several  cured  skins  can  be  piled,  one  on  top  of  the  other,  in  the  same 
bath.  The  skull,  after  removal  from  the  skin,  should  be  cleaned  of 
all  fleshy  matter,  including  eyes  and  brain.  A  flat  wire,  bent  hook- 
wise,  will  remove  the  brain  through  the  opening  at  the  base  of  the 
skull.  Do  not  place  the  skull  in  the  bath  with  the  skin,  but  pre¬ 
serve  it  by  anointing  it  all  over  with  arsenical  soap.  Afterward  you 
can  keep  it  for  study,  or  use  it  in  the  mounting  of  the  skin,  instead 
of  using  a  dummy  skull.  Fill  out  the  cheeks  with  stuffing. 

To  prepare  the  preserved  skin  for  mounting,  it  must  be  thinned 
by  scraping  or  shaving.  The  thinner  the  skin,  the  better  it  is  pos- 
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sible  to  make  the  expression  and  modeling  of  the  finished  object.  A 
skin-scraper  will  answer  the  purpose.  Spread  the  skin  out  flat,  with 
the  inside  upward,  and  scrape  it  until  it  is  pliable  and  elastic. 
Larger  skins  have  to  be  shaved  down  almost  to  the  roots  of  the  hair. 
Any  holes  that,  from  one  cause  or  another,  exist  in  the  skin  should 
be  repaired  now  by  stitching  with  fine  linen  thread,  from  the  inside. 
Then  anoint  with  arsenical  soap. 

We  are  now  ready  to  begin  building  up  the  form.  Large  animals 
require  a  manikin  as  framework,  but  with  small  mammals  we  proceed 
differently.  Let  us  assume  that  we  are  mounting  a  well-shaped 
squirrel,  and  take  notes  as  we  proceed.  First  measure  the  hind  leg 
bones  lengthwise,  add  about  eight  inches  for  projection  at  either  end, 
and  cut  a  piece  of  No.  15  or  16  annealed  wire  accordingly.  Cut  a 
duplicate  piece  for  the  other  hind  leg.  Measure  the  front  leg  in 
the  same  way,  and  then  cut  a  piece  long  enough  to  reach  from  the 
tip  of  the  tail  to  the  end  of  the  nose  and  leave  about  six  inches 
over.  This  makes  five  pieces  of  wire  altogether.  Now  introduce 
the  piece  for  the  hind  leg  through  the  opening  at  the  sole  of  the 
foot,  and  cause  it  to  fit  closely  along  the  under  side  of  the  leg  bones, 
to  which  fasten  it  with  linen  thread.  Let  the  wire  project  about 
three  inches  beyond  the  sole  of  the  foot  and  about  five  inches  beyond 
the  thigh,  for  coupling  with  other  parts. 

If  you  have  made  diagrams  or  tracings  of  the  outline  of  the 
leg,  before  skinning,  they  will  be  of  great  assistance  to  you  in  giv¬ 
ing  proper  proportions.  Build  up  the  leg  with  tow  to  the  proper  size 
and  shape,  binding  in  little  wads  of  tow  where  muscles  should  be. 
Do  not  wind  the  tow  too  loosely  or  it  will  bag  later,  nor  yet  too 
tightly,  or  the  leg  will  not  bend  properly.  It  would’  be  foolish  to  at¬ 
tempt  this  part  of  taxidermy  without  having  previously  studied  the 
contour  of  the  body  and  limbs.  Therefore  it  is  to  be  presumed  that 
you  can  make  a  good  rough  shape  of  the  proper  size.  Now  coat  the 
tow  with  arsenical  soap  and  rub  on  some  wet  soap,  so  that  it  will 
slip  into  the  covering  of  skin. 

Should  the  fit  in  any  place  be  bad,  either  too  tight  or  too  loose, 
roll  the  skin  back  and  alter  the  shape  with  cotton  batting,  until 
you  have  it  as  nearly  lifelike  as  you  can  get  it.  The  leg  stuffed, 
insert  chopped  tow  into  the  foot  and  sew  up  the  slit.  Bend  the  wire 
so  that  -it  leaves  the  foot  at  right  angles.  Operate  on  the  other 
three  legs  in  the  same  fashion,  taking  care  that  the  two  fore  legs, 
and  the  two  hind  legs,  match  properly. 

We  have  now  a  skin  with  four  stuffed  legs,  and  we  next  proceed  to 
the  skull.  A  hole  is  bored  through  it  lengthwise,  a  little  above  the 
occipital  opening,  and  coming  out  within  the  nasal  cavity.  The  cavi- 


TAXIDERMY 


2629 


ties  in  which  flesh  existed,  you  now  fill  with  soft  clay  or  papier-mache, 
and  fill  the  orbits  with  the  same  material.  Pass  the  blunt  end  of 
your  body  wire  through  the  hole  made  in  the  skull  and  out  through 
the  nasal  cavity,  and  place  it  in  position  within  the  skin.  Drive  pins 
through  the  skin  into  the  bone  at  the  anterior  corners  of  the  eyes,  when 
you  have  it  placed  exactly  right,  and  tack  the  skin  to  the  skull  also 
at  the  crown,  so  that  it  will  not  shift  during  the  work  that  follows. 
You  now,  by  means  of  a  ring  twisted  around  the  body  wire,  fashion 
with  thread  a  good  hard  ball  of  excelsior,  on  the  wire  midway  between 
the  fore  and  hind  legs.  This,  perhaps,  had  better  be  before  the  wire 
and  skull  are  inserted  in  the  skin.  You  pass  the  wires  of  the  front  legs 
through  this  ball  and  twist  them  firmly  together,  bending  the  end  of 
the  twist  down  into  the  excelsior. 

You  next  proceed  to  the  tail.  The  tail  end  of  the  body  wire  must 
taper  finely,  otherwise  it  will  not  reach  the  extreme  tip  of  our  squir¬ 
rel  tail.  Wrap  fine  tow  around  the  wire  to  fit  the  sheath.  Try  it 
occasionally,  to  insure  accuracy,  having  bent  the  wire  so  that  you  can 
do  so  easily,  without  displacing  the  skull.  It  is  to  be  hoped  that 
you  have  not  forgotten  the  arsenical  anointing.  The  tail  being  in 
place,  you  straighten  out  the  body  wire  and  couple  the  hind  legs  in 
the  same  way  as  you  did  the  fore  legs.  You  now  give  to  the  legs  and 
body  the  attitude  they  are  designed  to  assume  when  finished.  You 
can  adapt  it  to  almost  any  pose  you  wish. 

Here  begins  the  process  of  stuffing.  Chop  up  fine  tow,  inserting  it 
with  your  forceps  wherever  it  is  needed.  In  this  your  knowledge  of 
the  anatomy  of  the  animal  will  come  into  play,  if  you  wish  to  make 
it  natural  and  lifelike.  First,  pad  out  the  backbone  until  you  get  the 
desired  outline  in  profile.  Then  pad  the  shoulders,  forming  them  with 
one  hand  outside  the  skin,  and  the  forceps  in  the  other.  You  must 
be  sure  that  the  filling  goes  in  hard  and  even,  so  as  not  to  make  hills 
and  hollows  in  the  skin.  Do  not  finish  any  one  part  until  you  have 
given  a  fair  proportion  to  the  whole  body.  Before  the  filling  is  ac¬ 
tually  completed,  place  the  subject  upon  its  pedestal  and  work  it  into 
its  exact  intended  position.  When  you  have  done  this  satisfactorily, 
sew  up  the  opening  cut  underneath. 

You  now  place  the  specimen  back  upon  its  pedestal  and,  having 
already  bored. holes  in  it  in  the  proper  positions,  place  the  feet  wires 
through  them  and  clinch  on  the  other  side.  Clean  the  fur  of  the 
tow,  combing  it  out  with  a  fine  steel  comb.  Arrange  the  hair  and, 
if  necessary,  wash  it  with  soap  and  water  in  which  a  little  laundry 
soda  has  been  dissolved.  The  specimen  is  now  ready  for  the  final 
touches.  Correct  any  defects  of  stuffing,  by  thrusting  a  fine  sharp 
awl  through  the  skin  and  pulling  the  fiber  into  the  correct  shape. 
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Many  defective  surfaces  can  be  altered  by  pressure  with  the  thumbs 
and  fingers  on  the  outside  of  the  skin. 

The  head  remains  to  be  finished.  Glass  eyes  are  inserted  into  the 
clay-filled  orbits.  Your  own  judgment  must  tell  you  when  these  are 
properly  placed.  The  eyelids  are  adjusted  upon  the  glass  with  an  awl 
or  large  needle.  Take  care  that  the  same  amount  of  iris  shows  in 
both  eyes  and  that  they  look  in  the  same  direction.  A  little  lamp¬ 
black  mixed  with  water  and  applied  with  a-  camel’s-hair  brush  to 
the  lids,  gives  a  finished  look  to  the  eyes.  Clay  is  introduced  be¬ 
tween  the  split  lips  and  about  the  mouth  and  the  end  of  the  nose. 
The  lips  are  folded  over  in  their  natural  place  and  modeled  upon 
the  wet  clay.  The  lips  will  stay  in  place,  and  dry  without  fasten¬ 
ing.  The  wire  projecting  from  the  nose  is  cut  off  with  pliers  close 
to  the  bone. 

Now  arrange  each  toe  in  its  proper  place  and  give  to  the  tail  the 
position  that  best  comports  with  the  attitude  of  the  body.  Put  the 
specimen  away  to  dry.  In  two  weeks,  pull  out  the  pins  that  held 
the  skin  of  the  head  in  place,  and  with  a  little  rod  beat  out  the 
fur  so  that  it  will  stand  out  with  its  life-like  electric  appearance. 
You  have  now  a  tolerably  good  specimen  for  a  beginning.  If  the 
hair  has  fallen  out,  you  can  easily  learn  how  to  repair  the  bald  spots 
with  glue  and  more  hair. 

Should  you  elect  to  commence  with  a  small  bird,  you  will  begin  in 
a  somewhat  different  manner.  Measurements  are  unnecessary,  but 
you  must  note  carefully  the  color  of  the  eyes,  bill,  and  legs,  as  bill 
and  legs  fade  and  must  be  retinted  in  the  finished  specimen.  You 
must  notice  the  form  and  the  lie  of  the  feathers  on  the  different  parts 
of  the  body.  Part  the  feathers,  and  make  an  opening  straight  down 
from  the  breast  to  the  vent.  Skin  with  a  scalpel  or  sharp  penknife. 
When  the  knee  joints  are  reached,  cut  through  with  scissors.  Throw 
on  corn-meal  to  absorb  any  blood  that  may  flow  during  the  opera¬ 
tion.  Cut  the  vertebrae  at  the  base  of  the  tail,  without  cutting  through 
the  skin.  Turn  the  skin  over,  and  it  is  a  simple  matter  to  skin  down 
to  the  head. 

The  skinning  of  the  head  is  more  difficult.  Push  the  skin  gradu¬ 
ally,  with  the  thumb,  over  the  head,  stretching  the  skin,  so  that  it 
will  slip  over,  and  the  ears  can  be  reached.  Cut  through  the  skin 
close  up  to  the  head.  At  the  eyes,  skin  until  you  can  see  the 
thin  membrane  and  define  the  eyeball,  then  sever  membrane,  taking- 
care  not  to  injure  the  eyelid.  Cut  off  the  skull  at  the  back  so  as  to 
lay  bare  the  brain,  which  must  be  removed.  Leave  the  skull  at¬ 
tached  to  the  bill,  but  clean  it  of  the  tongue,  eyes,  and  all  flesh.  Re¬ 
move  the  flesh  from  the  leg  bones  by  inverting  the  skin  over  the  legs, 
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and  cutting  away.  Clean  base  of  tail  and  wings  in  pretty  much  the 
same  way;  no  fat  should  be  allowed  to  adhere  to  the  skin. 

Throughout  the  operation,  use  corn-meal  freely  to  absorb  the 
blood  and  oil  from  the  body  and  the  skin,  so  that  the  feathers  may 
not  be  injured.  Cover  the  skin  with  powdered  arsenic  and  alum  if 
you  wish  to  preserve  the  skin  as  a  dry  specimen,  but  if  you  intend 
to  mount  it,  use  arsenical  soap  and  a  powdering  of  alum.  Re-turn 
the  skin,  and  it  is  ready  for  mounting. 

Make  an  artificial  body  out  of  tow  or  wood  fiber,  conforming  in 
size  to  the  natural  one  as  nearly  as  possible.  It  should  be  wound  as 
firm  and  hard  as  you  can  do  it.  A  piece  of  No.  18  annealed  wire, 
cut  a  little  longer  than  the  body  and  neck  and  sharpened  at  both 
ends,  is  introduced  into  the  artificial  body  at  the  place  where  the 
neck  joins,  and  is  passed  completely  through,  until  it  comes  out 
where  the  tail  should  be.  The  projecting  tail  end  is  turned  back 
upon  itself,  in  the  form  of  a  hook,  and  hammered  into  the  end  of  the 
excelsior  body.  In  this  position  it  does  not  turn,  and  gives  a  firm 
support  to  the  head  and  neck.  To  model  the  neck,  wind  tow  around 
the  neck  wire. 

Two  wires  should  now  be  cut  for  the  wings.  One  is  introduced 
into  each  wing,  from  the  inside  of  the  skin,  the  wire  lying  along  the 

bone  to  the  tip,  where  it  is  imbedded  in  the  tissues.  Zinc  wires  are 

then  to  be  inserted  so  as  to  run  the  whole  length  of  the  leg,  from  the 
sole  of  the  foot,  within  the  skin  at  the  back  of  the  leg.  The  wire  and 
bone  are  wrapped  with  tow  to  take  the  place  of  the  flesh  cut  away 
from  the  leg. 

When  both  legs  are  wired,  the  artificial  body  is  introduced  into  the 
skin  by  running  the  neck  end  of  the  wire  through  the  center  of  the  skull 
and  out  through  the  feathers.  The  wing  wires  are  now  clinched  to  the 
hard  body  of  the  excelsior.  Push  each  leg  wire  through  the  center  of 
its  side  of  the  false  body  and  clinch  it  firmly  in  the  excelsior.  The 
legs  move  freely  up  and  down  with  the  wire.  Push  them  up  toward 

the  body,  until  the  heels  are  in  the  same  position  up  against  the 

feathers  that  you  have  seen  them  take  in  the  living  bird.  Insert  tow 
along  the  thighs,  in  the  crop,  and  at  the  base  of  the  tail,  and  be  sure 
that  you  get  the  shape  as  nearly  correct  as  possible.  Work  with  a 
living  bird  or  a  good  picture  before  you.  Sew  up  the  opening,  care¬ 
fully  filling  in  a  little  tow  where  needed,  as  you  go  along. 

After  this  it  is  necessary  to  pin  the  wings  fast  to  the  body  and  to 
mount  the  specimen  on  its  perch  and  plume  the  feathers.  The  eyes 
are  set  when  the  feathers  have  dried.  While  the  drying  process  is 
under  way,  the  feathers  should  be  carefully  wrapped  to  keep  them  in 
position. 
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If  the  amateur  approach  the  art  of  taxidermy  with  a  desire  to 
excel  and  with  a  sufficient  stock  of  patience  and  perseverance,  the 
above  instructions  will  guide  him  safely  on  the  way  of  preserving  and 
mounting  the  forms  of  many  beautiful  birds,  mammals,  and  reptiles. 
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INTRODUCTION 

By  FRANK  ROE  BATCHELDER 

The  Reptiles  rank  next  after  the  birds  and  before  the  fishes  in  the 
classification  of  the  animal  kingdom  by  naturalists.  They  are  cold¬ 
blooded,  like  the  fishes,  but  they  breathe  air,  instead  of  water;  they 
have  neither  hair  nor  feathers,  and  do  not  suckle  their  young;  they  are 
unlike  the  mammals  and  the  birds.  The  Reptiles  include  the  Turtles,  the 
Lizards,  the  Serpents,  the  Crocodiles,  the  Frogs,  and  the  Toads. 

Some  Reptiles,  such  as  the  Turtles,  spend  the  greater  part  of  their  time 
in  the  water.  The  animals  of  this  class  are  good  swimmers,  for  their  legs  • 
are  flattened  so  as  to  form  paddles;  the  land-turtles,  or  Tortoises,  have 
feet  that  are  more  nearly  of  the  ordinary  form.  Other  species  of  Reptiles 
live  in  burrows.  Some  are  very  slow  in  their  motions,  like  the  Tortoise; 
while  others  move  swiftly,  like  the  Lizard. 

As  they  are  cold-blooded  animals,  it  is  natural  that  the  Reptiles  should 
be  most  numerous,  and  should  attain  the  greatest  size,  in  the  warmest 
climates.  In  the  temperate  regions,  they  are  smaller  and  fewer  in  num¬ 
ber;  in  the  polar  zones,  few  if  any  exist. 

Reptiles  are  found  in  a  variety  of  forms,  but  all  have  bony  skeletons. 
The  Serpents  are  long  and  cylindrical,  are  covered  with  scales,  and  have  no 
feet;  the  Turtles  have  the  shape  of  a  disk  or  a  dome,  and  are  protected 
by  a  thick,  hard  covering  of  plates,  which  form  a  sort  of  box;  the  Lizards 
have  long  tails,  and  sometimes  have  spines;  the  Frogs  have  very  long  hind 
legs,  which  are  useful  to  them  in  swimming  and  leaping. 

The  Turtle  depends  upon  his  thick  shell  to  protect  him  against  his  ene¬ 
mies,  and  can  withdraw  his  head,  tail,  and  feet,  so  that  they  are  covered  by 
it;  but  he  has  a  sharp  beak  and  great  biting  power;  the  Lizard  can  cast 
off  his  tail  when  an  enemy  seizes  it,  or  even  before,  and  can  leave  it  wrig¬ 
gling  to  divert  the  pursuer’s  attention,  while  he  seeks  a  hiding  place;  some 
of  the  Serpents  have  fangs  from  which  they  eject  a  deadly  poison,  while 
others  crush  their  assailants  in  their  coils;  the  Crocodile  has  enormous 
jaws  of  great  biting  power,  and  thick  plates  of  armor;  the  Toad  can  throw 
from  his  skin  an  acrid  fluid,  which  may  cause  his  enemy  to  release  his 
hold.  The  Lizard  has  a  further  means  of  protection  which  is  shared  only 
by  the  Tree-toad,  —  he  can  change  his  color  very  rapidly,  so  that  it  will 
harmonize  with  his  surroundings  and  make  him  almost  invisible. 

Reptiles  increase  in  size  slowly,  but  they  live  many  years.  Their 
senses  of  touch,  taste,  and  smell,  are  weak,  but  they  hear  well,  and  some 
of  them  have  keen  sight.  They  have  no  voice,  but  in  some  cases  can 
make  a  hissing  sound.  Their  senses  are,  however,  more  highly  developed 
than  those  of  the  fishes. 
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Serpents  swallow  the  entire  body  of  their  prey  at  once,  and  from  that 
fact  seem  to  be  greedy,  but  they  really  are  not  so,  for,  in  common  with 
other  Reptiles,  they  eat  and  drink  comparatively  little.  Reptiles  can  fast 
for  a  long  time  without  reducing  their  vital  energy;  Toads  have  been 
known  to  do  without  food  for  two  or  three  years;  and  the  Serpents  spend 
the  winter  in  a  torpid  condition,  and  reqtiire  no  food  for  several  months. 

While  the  Reptiles  do  not  maintain  agreeable  family  relations,  as  do 
birds  and  mammals,  they  choose  mates  for  the  breeding  season,  and  during 
that  time,  in  the  case  of  the  Serpents,  for  example,  they  manifest  some 
devotion  to  each  other.  All  Reptiles  produce  eggs;  some,  like  the  Croco¬ 
dile,  deposit  them  in  the  sand  to  hatch;  others,  including  many  of  the 
Serpents,  carry  the  eggs  in  their  bodies  until  the  young  emerge  from  the 
shell  as  tadpoles,  without  legs,  and  swim  freely  in  the  water,  as  fishes  do; 
they  pass  through  several  stages  before  they  take  the  form  of  the  full- 
grown  animal. 

Reptiles  lay  more  eggs  than  birds  do,  but  many  less  than  fishes.  Lizards 
lay  from  eight  to  twelve  eggs;  Serpents  from  ten  to  one  hundred;  Turtles 
from  twenty  to  twenty-four;  Crocodiles  from  twenty  to  a  hundred.  The 
Crocodile  watches  the  nest  where  she  has  deposited  her  eggs,  and  cares  for 
her  young  when  they  come  from  the  shell;  those  of  the  Serpents  which  do 
not  hatch  the  young  within  their  own  bodies,  leave  their  eggs  among  the 
grass  and  leaves,  and  give  them  no  care. 

Some  Reptiles  have  the  power  to  reproduce  certain  parts  of  their 
bodies  when  broken  off;  the  Lizard  renews  his  tail  and  the  Rattlesnake 
his  rattles.  The  Serpent  changes  his  skin  annually,  an  act  which  corre¬ 
sponds  to  the  molting  or  shedding  of  feathers  by  the  birds. 

The  food  of  Reptiles  varies  according  to  the  species,  but  nearly  all  are 
flesh-eaters ;  some,  however,  eat  vegetable  food.  Serpents  catch  and  eat 
small  animals,  and  are  fond  of  birds’  eggs;  Turtles  and  Crocodiles  eat  fish; 
Lizards  and  Toads  devour  great  numbers  of  insects. 

Some  of  the  Serpents  are  among  the  dangerous  enemies  of  man,  and 
many  human  beings  are  killed  by  these  Reptiles  every  year;  but  from  the 
Turtle  and  the  Frog  we  obtain  delicious  food,  and  the  flesh  of  some  kinds  of 
Lizards  also  is  eaten.  From  the  Turtle,  too,  we  get  the  beautiful  substance 
known  as  Tortoise-shell,  and  the  skin  of  the  Crocodile  is  used  in  making 
leather.  The  Toad  is  actively  useful  in  our  fields  and  gardens,  as  a  de¬ 
stroyer  of  troublesome  insects. 

The  Reptiles  are  more  repulsive  in  their  appearance  than  the  other 
animals,  but  we  know  that  they  have  their  uses,  and  that  they  are  an  es- 
'  sential  part  of  the  plan  of  animal  existence. 
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THE  SERPENTS 

The  Serpent,  or  Snake,  as  he  is  commonly  called,  is  one  of  the 
familiar  forms  of  animal  life  in  all  of  the  warm  and  temperate 
parts  of  the  globe.  Of  the  varieties  which  inhabit  our  own 
country,  there  are  only  four  whose  bite  is  deadly.  These  are  the 
Rattlesnake,  the  Copperhead,  the  Moccasin,  and  the  Harlequin.  The 
others  are  harmless  and  timid,  and  if  we  study  them  as  intelligently 
as  we  do  the  birds  and  the  fishes,  we  shall  find  them  very  interesting 
creatures. 

The  Snake  has  a  long  body,  which  is  usually  cylindrical,  although 
the  body  of  the  Sea-snake  is  flattened  vertically  like  that  of  a  fish, 
which  makes  it  easier  for  him  to  swim.  The  Snake’s  body  is  covered 
with  scales,  and  his  head,  which  is  generally  flattened,  is  protected 
by  hard  plates.  Once  a  year  the  Snake  sheds  his  skin.  It  loosens 
first  about  the  eyes,  and  then  at  the  mouth,  after  which  the  Snake 
pushes  himself  through  some  small  crevice,  or  through  a  coil  of  his 
body,  and  so  draws  off  the  entire  skin,  which  is  thus  neatly  turned 
inside  out,  without  being  broken.  A  new  skin  had  formed  underneath 
the  old  one  before  it  loosened,  so  that  the  Snake  is  as  well  protected 
as  he  was  before  shedding. 

All  Snakes  are  flesh-eaters,  and  frogs,  toads,  mice,  squirrels,  rab¬ 
bits,  and  birds,  form  a  large  part  of  their  food.  Nature  has  given  the 
Snake  a  skeleton  in  which  the  bones  are  not  closely  joined,  as  ours 
are,  but  are  connected  only  by  ligaments.  His  jaws,  too,  admit  of  be¬ 
ing  spread  wide  apart,  and  he  is  thus  able  to  swallow  animals  much 
larger  than  himself. 

The  Snake  has  no  eyelids  and  cannot  move  his  eyes.  His  sense 
of  sight  is  poorly  developed,  and  so,  also,  is  his  sense  of  hearing,  al¬ 
though  he  is  quickly  attracted  by  the  sound  of  music,  in  which  he 
takes  great  delight.  He  has  a  keen  sense  of  smell,  however,  and  can 
follow  his  mate  by  the  scent  given  off  from  the  latter’s  body.  Snakes 
are  dumb,  except  that  some  varieties  make  a  hissing  sound. 

These  reptiles  glide  or  push  themselves  over  the  ground  by  means 
of  their  ribs,  which  move  back  and  forth  like  feet,  and  their  scales 
are  useful  in  the  same  way.  But  a  Snake  can  move  forward  only 
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on  a  surface  that  is  more  or  less  rough,  and  if  placed  on  a  very 
smooth  surface,  like  glass,  he  is  helpless.  He  cannot  raise  more  than 
half  his  body  from  the  ground,  except  by  the  aid  of  some  support 
like  the  trunk  of  a  tree  or  a  bush. 

Snakes  go  abroad  chiefly  by  day,  although  in  •the  tropics,  some 
varieties  hunt  their  prey  by  night.  They  are  cold-blooded  creatures, 
and  seek  warm  places,  such  as  rocks  heated  by  the  sun,  where  they 
lie  for  hours  at  a  time.  In  winter  they  crawl  into  holes  in  the  earth 
or  crevices  in  the  rocks,  and  remain  there,  in  a  torpid  state,  until 
warm  weather  comes  again. 

They  lay  eggs,  which  are  oblong  in  form  and  have  a  leathery 
shell,  which  yields  to  the  pressure  of  the  finger.  Some  Snakes  lay 
their  eggs  in  the  grass  or  leaves,  and  leave  them  to  hatch,  while 
others  carry  the  eggs  inside  their  bodies  until  they  hatch,  and  so 
bring  forth  their  young  alive. 

The  simplest  division  of  the  hundreds  of  species  of  Snakes  is 
into  two  classes :  —  those  whose  bite  is  poisonous  and  those  which 
are  without  venom.  The  largest  Snakes  are  found  in  the  latter  class, 
but  nearly  all  of  the  non-poisonous  Snakes  are  timid  and  retreat  in 
alarm  from  human  beings.  Some  of  them,  when  cornered,  strike  at 
the  eye  of  the  person  they  attack,  and  in  this  way  may  inflict  serious 
wounds. 

The  Python,  which  is  found  in  Africa,  Asia,  and  Australia,  is 
sometimes  twenty  or  more  feet  in  length.  He  winds  his  tail  about 
the  limb  of  a  tree,  and  lies  in  wait  for  his  prey  until  it  comes 
within  reach,  when  he  seizes  it  in  his  powerful  jaws,  or  if  the  ani¬ 
mal  be  a  large  one,  quickly  crushes  it  in  his  coils.  He  then  swal¬ 
lows  his  prey  whole,  taking  in  the  head  first,  and  covering  the  animal 
with  saliva  to  make  it  pass  more  easily  into  his  stomach.  It  some¬ 
times  takes  him  several  hours  to  do  this,  and  he  then  lies  in  a  tor¬ 
pid  state,  perhaps  for  several  days,  until  his  food  has  been  digested 
and  he  feels  hungry  again.  The  great  Boa  Constrictor  and  the  Ana¬ 
conda  are  South  American  Snakes,  which  sometimes  reach  a  length 
of  thirty  feet  or  more.  Their  habits  are  like  those  of  the  Python. 

None  of  the  Snakes  which  live  in  this  country  are  as  large  as  the 
Boa  and  the  Python.  All  the  common  varieties  are  small,  and  most 
of  them  fear  us  much  more  than  we  need  to  fear  them.  The  Black 
Snake  is  common  in  nearly  all  parts  of  the  United  States.  His  color 
is  a  plain  black,  which  shades  to  a  dark  slate  color  underneath.  A 
large  Snake  of  this  species  sometimes  measures  six  feet  in  length,  but 
those  ordinarily  seen  are  not  more  than  three  or  four  feet  long.  He 
is  often  found  in  the  neighborhood  of  streams,  where  he  searches  in 
the  thickets  for  frogs  and  mice  to  eat,  but  he  also  likes  to  live  on  a 
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rock,  basking  in  the  sun,  and  a  colony  of  Black  Snakes  often  find  a 
home  in  the  nooks  of  a  ledge  that  affords  an  abundance  of  sunshine. 

The  Black  Snake  is  a  good  climber;  he  often  crawls  up  among  the 
branches  of  trees  to  search  for  small  birds  or  eggs.  He  sometimes 
enters  barns  and  kills  chickens  for  food,  for  he  can  swallow  an  animal 
as  large  as  a  rabbit.  Fe  moves  very  swiftly,  and  generally  crawls 
away  as  fast  as  he  can  when  he  is  approached  by  human  beings. 
The  Black  Snake  has  a  mild  temper,  except  in  the  breeding  season, 
when  the  female  is  easily  irritated.  A  mother  Black  Snake  has  been 
known  to  attack  a  child,  whom  she  endeavored  to  strangle  by  winding 
her  coils  about  the  little  one’s  neck,  at  the  same  time  inflicting  se¬ 
vere  bites  on  the  face.  The  Black  Snake  has  no  venom,  however, 
and  his  bite,  though  painful,  will  not  cause  death. 

The  Green  Snake,  which  is  found  in  moist  places  and  some¬ 
times  in  trees,  is  a  beautiful  little  creature  with  a  bright  green 
skin.  He  is  perfectly  harmless,  and  may  even  be  tamed  so  that 
he  will  take  food  from  the  hand.  Insects  are  his  chief  food,  for 
he  is  not  large  enough  to  swallow  birds  and  mammals. 

The  Milk  Snake,  the  Garter  Snake,  and  the  Chicken  Snake,  are 
other  varieties  that  are  common  in  this  country. 

The  fresh-water  Snakes  spend  nearly  all  of  their  time  in  the  water, 
where  they  feed  on  fish,  crabs,  and  other  forms  of  marine  life. 
Their  nostrils  are  situated  at  the  extreme  tip  of  the  snout,  so  that 
they  can  breath  with  only  the  end  of  the  nose  above  water.  The 
nostrils  are  provided  with  valves  which  close  when  the  Snake  dives 
below  the  surface.  He  is  a  gentle  and  harmless  creature,  but  if  kept 
in  captivity  will  soon  die. 

All  Snakes  have  sharp  teeth,  which  point  inward  and  enable  them 
to  hold  their  prey  easily.  The  varieties  whose  bite  is  deadly  are  pro¬ 
vided  with  two  long,  sharp  fangs,  which  protrude  from  the  upper  jaw. 
These  fangs  are  grooved  in  front,  and  above  them  is  a  sac  filled  with 
venom.  When  the  Snake  bites,  the  venom  flows  from  the  sac  and 
enters  the  skin  of  the  victim  where  the  sharp  teeth  have  punctured 
it.  Soon  after  the  poison  enters  the  blood,  it  is  carried  to  the  heart 
and  paralyzes  that  organ,  causing  the  death  of  the  person  or  animal 
that  was  bitten.  The  venom  is  not  harmful  unless  it  enters  the 
blood,  and  if  swallowed  produces  no  bad  effect.  For  this  reason,  the 
best  way  to  prevent  death  from  a  Snake’s  bite  is  to  suck  the  poison 
directly  from  the  wound. 

Pigs,  which  have  a  thick  layer  of  fat  under  the  skin,  suffer  no 
harm  from  the  bite  of  a  poisonous  Snake,  because  the  fangs  do  not 
reach  the  flesh  tissues  where  the  blood  circulates.  This  fact  is  taken 
advantage  of  by  farmers  and  others,  who  admit  hogs  to  fields  and 
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markets  that  are  infested  with  Rattlesnakes  and  other  venomous  in¬ 
sects;  the  hogs  kill  and  devour  the  Snakes,  until  the  latter  are  entirely 
exterminated.  Some  Snakes  have  fangs  which  are  always  erect,  while 
in  others  the  fangs  lie  flat  in  the  mouth  until  the  Snake  prepares  to 
bite.  These  fangs  are  often  broken  off,  but  when  this  occurs,  new 
ones  soon  grow  in  their  place. 

The  Cobra  is  the  most  dreaded  Serpent  in  the  world,  and  it  is  un¬ 
usual  for  a  person  bitten  by  him  to  escape  death.  He  is  so  common 
in  India  that  several  thousand  people  are  said  to  die  every  year  from 
his  bite.  This  Snake  expands  his  neck,  when  irritated  or  excited, 
so  that  it  has  the  appearance  of  a  hood,  and  his  full  name — Cobra 
da  Capello — means  “Hooded  Snake. * 

The  famous  Snake-charmers  of  India  use  the  Cobra  in  their  per¬ 
formances,  and  handle  him  without  fear,  even  when  his  fangs  have 
not  been  removed,  as  is  sometimes  done  with  poisonous  Snakes,  when 
they  are  kept  in  captivity.  The  Cobra  is  very  fond  of  music,  and 
the  Hindoo  Snake-charmers  always  play  on  a  flute,  or  some  similar 
instrument,  when  exhibiting  their  Snakes.  It  is  said  that  the  Cobra 
does  not  strike  a  person  who  approaches  him  without  fear,  but  if 
trodden  upon,  or  suddenly  disturbed,  he  bites  quickly  and  without 
warning.  When  a  Cobra  is  killed,  his  mate  often  remains  near  his 
body,  waiting  for  a  chance  to  avenge  his  death. 

The  poisonous  Snakes  of  our  own  country  are  the  Rattlesnake, 
the  Copperhead,  and  the  Moccasin.  Rattlesnakes  are  not  as  com¬ 
mon  in  the  eastern  part  of  the  United  States  as  they  once  were, 
because  they  have  been  killed  or  driven  away,  as  the  country  has 
become  more  thickly  settled,  but  in  sparsely  settled  regions  they  are 
still  numerous.  Many  exaggerated  stories  have  been  told  about  the 
size  and  fierceness  of  the  Rattlesnake.  He  is  seldom  more  than 
four  or  five  feet  in  length,  and  does  not  pursue  people,  but  when  ap¬ 
proached  he  usually  draws  himself  together  in  a  coil,  so  as  to  be 
ready  to  strike.  At  the  same  time,  he  lifts  his  tail  and  moves  it  from 
side  to  side. 

At  the  end  of  the  tail  grow  a  number  of  stiff,  horny  wings,  com¬ 
monly  called  “rattles,”  which  are  loosely  joined  together,  so  that 
when  shaken  they  produce  the  “rattling”  sound  that  gives  the  snake 
his  name.  If  a  person  hears  the  rattle  in  time,  he  may  step  back 
out  of  danger,  but  should  he  come  near  enough,  the  Snake  will  in¬ 
flict  a  deadly  bite.  The  rattles  are  often  broken  off,  but  others  soon 
grow  in  their  place,  and  the  belief  that  the  Snake’s  age  is  indicated 
by  the  number  of  rattles,  one  for  each  year,  is  a  mistaken  one.  The 
Rattlesnake  lives  in  crevices  in  the  rocks,  on  the  mountains,  or  in 
burrows  of  the  prairie  dog,  on  the  plains.  His  color  varies,  according 
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to  the  length  of  time  he  is  exposed  to  the  sun,  from  black  to  ashy 
brown  on  the  back,  and  is  lighter  underneath. 

The  Copperhead  is  the  most  dangerous  of  the  poisonous  Snakes  of 
the  United  States.  He  is  found  only  in  the  South,  where  he  lives  in 
dark,  shady  places,  in  high  grass,  and  on  the  mountains.  He  is  from 
two  to  three  feet  in  length,  and  exhibits  a  variety  of  colors.  His 
back  is  reddish  brown,  with  dark  bands  around  the  body,  and  his  head 
is  a  sort  of  bronze  copper-color;  underneath  he  is  of  a  pinkish  color, 
spotted  with  brown.  This  Snake  is  very  active  and  ill-tempered,  and 
is  greatly  feared,  for  his  bite  is  deadly. 

The  Water  Moccasin  and  the  Harlequin  Snake  are  also  found  in 
the  South.  The  former  spends  his.  time  on  low  branches  of  trees  or 
m  the  water,  where  he  hunts  for  frogs  and  fish.  His  skin  is  olive  col¬ 
ored,  barred  with  black,  and  is  yellow  underneath.  The  Harlequin  is 
the  most  beautifully  colored  of  the  American  Snakes.  His  head  and  tail 
are  ringed  with  black  and  yellow,  and  on  his  body  these  colors  are  com¬ 
bined  with  deep  red.  He  lives  underground,  and  is  often  brought  to 
the  surface  by  the  hoe  in  sweet-potato  fields  and  similar  places. 

The  Sea-snake  lives  entirely  in  the  water.  He  has  a  broad  tail 
which  is  shaped  like  a  paddle,  and  he  is  a  swift  swimmer.  He 
uses  his  poison  to  kill  the  fishes,  on  which  he  feeds,  and  as  a  fish 
dies  instantly  when  bitten,  he  cannot  erect  his  spines,  or  give  the 
Snake  any  trouble  in  swallowing  him.  The  Sea-snake  sometimes  at¬ 
tains  a  length  of  eight  feet  or  more,  but  is  never  long  enough  to 
pass  for  the  fabulous  <(  sea  serpent.0  His  bite  is  deadly  to  man,  but 
when  taken  from  the  water  he  seems  unable  to  see,  and  may  easily 
be  avoided. 


THE  ALLIGATOR 

The  rich,  reddish-brown  leather  of  an  Alligator-skin  traveling  bag 
or  a  lady’s  Alligator-skin  purse  is  very  handsome,  but,  except 
in  its  roughness,  it  does  not  suggest  the  unpleasant  looking  rep¬ 
tile  from  whose  hide  it  was  made. 

The  Alligator  is  a  native  of  America  and  is  not  found  on  the 
other  continents,  although  the  crocodile  of  the  old  world  is  found  in 
this  Hemisphere  as  well.  Alligators  and  crocodiles  belong  to  the 
same  family,  but  the  Alligator  differs  from  the  crocodile  in  having 
his  feet  much  less  webbed  and  in  spending  much  less  time  in  the 
water.  Besides  these  differences,  he  has  a  shorter  and  flatter  head 
and  his  teeth  differ  from  those  of  the  crocodile. 

The  Alligator  is  better  known  as  a  native  of  Florida  than  of  any 
other  part  of  the  United  States,  but  there  are  several  species  which 
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are  found  in  the  marshes  and  bayous  of  all  the  Gulf  states,  and  in 
the  Mississippi  River  as  far  north  as  the  mouth  of  the  Ohio. 

Alligators  spend  the  greater  part  of  the  day  in  basking  in  the  sun, 
on  a  mud  bank  or  a  heap  of  floating  debris.  When  lying  motionless 
on  the  surface  of  the  water,  they  very  much  resemble  logs,  for  which 
they  are  sometimes  mistaken.  They  are  active  at  night  and  swim 
about  in  search  of  fishes,  which  constitute  their  chief  food.  They  eat 
other  kinds  of  flesh,  however,  and  are  said  to  be  especially  fond  of 
that  of  the  dog. 

The  Alligator,  like  the  crocodile,  seizes  his  prey  and  sinks  with  it 
below  the  surface  of  the  water,  where  he  remains  until  his  victim 
drowns.  At  the  base  of  his  tongue  is  a  valve,  which  closes  when  he 
is  submerged,  and  thus  prevents  the  water  from  entering  his  lungs 
even  though  his  mouth  remains  open,  while  holding  his  prey.  His 
breathing  apparatus  is  so  arranged  that  he  can  breathe  by  merely  put¬ 
ting  his  nostrils  above  water  and  drawing  fresh  air  into  his  lungs. 

Some  species  of  Alligator  are  inclined  to  be  pugnacious  when 
disturbed  in  their  own  haunts,  and  especially  at  night.  They  are 
amazingly  quick  to  detect  any  mischance  that  happens  to  a  man,  such 
as  the  loss  of  his  oars,  the  leaking  of  his  boat,  or  anything  else  that 
may  put  him  at  their  mercy.  In  such  a  case  they  will  follow,  or 
remain  near  him,  for  hours,  making  such  efforts  as  they  can  to  get 
at  him,  for  they  are  very  fond  of  human  flesh. 

In  attack  or  defense  they  use  both  jaws  and  tail,  and  with  the 
latter  they  can  strike  a  crushing  blow,  or  sweep  a  man  off  his  feet 
and  into  the  water,  where  he  is  immediately  placed  at  their  mercy. 

The  breeding  season  of  Alligators  is  in  the  spring  and  early  sum¬ 
mer,  and  at  that  time  they  bellow  loudly  and  make  a  tremendous 
disturbance,  especially  at  night.  The  female  digs  a  deep  hole  in  the 
sand  and  in  it  lays  her  eggs,  which  she  arranges  in  layers,  with 
leaves  and  sand  separating  each  layer  from  the  one  next  above  it 
Over  the  nest  she  makes  a  little  hillock  of  sand,  and  then  waits  for 
the  sun  to  hatch  the  eggs.  These  vary  in  number  from  twenty  to 
sixty,  and  are  about  the  size  of  a  goose  egg.  During  the  hatching 
period,  the  mother  Alligator  remains  near  the  nest,  to  see  that  it  is 
not  disturbed.  When  the  little  Alligators  appear,  they  are  about 
three  or  four  inches  in  length,  and  are  very  cunning  indeed.  As 
soon  as  they  emerge  from  the  shell  they  go  at  once  into  the  water, 
and  their  proud  and  excited  mother  takes  them  in  charge  and  gives 
them  good  care  for  several  weeks. 

Full-grown  Alligators  vary  in  length,  from  two  to  fifteen  feet,  ac¬ 
cording  to  the  species,  though  it  is  seldom  that  one  reaches  a  length 
of  more  than  twelve  feet.  Travelers  and  hunters  tell  us  marvelous 
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stories  of  Alligators  from  twenty  to  thirty  feet  in  length,  but  it  is 
easy  to  imagine  that  if  we  were  fishing  for  some  small  fish,  such  as 
perch  or  bass,  and  suddenly  saw  an  Alligator  coming  toward  us,  we 
would  be  likely  to  think  he  was  about  twice  his  real  size. 

When  winter  comes,  the  Alligator  buries  himself  in  the  mud  and 
sleeps  until  spring.  During  the  cold  season  he  can  be  dug  out  and 
cut  in  pieces  without  being  aroused,  but  if  he  is  put  in  a  warm  room, 
he  very  soon  becomes  active. 

The  hide  of  the  Alligator  makes  a  strong,  durable  leather,  and 
the  demand  for  it  during  the  past  few  years  has  resulted  in  the  kill¬ 
ing  of  so  many  Alligators  that  they  are  not  so  plentiful  in  our  south¬ 
ern  states  as  they  once  were.  Oil  is  obtained  from  the  Alligator, 
and  the  flesh  is  sometimes  eaten,  but  it  has  a  musky  flavor  and  is 
not  very  palatable. 


LIZARDS 

The  members  of  the  Lizard  family  resemble  the  serpents  in  having 
long,  slender  bodies,  which  are  generally  covered  with  scales  or 
plates,  but,  unlike  the  snakes,  most  of  them  have  four  legs,  on 
which  to  walk,  or  run,  instead  of  crawling.  Some  species  are  still 
more  like  snakes,  and  have  long,  round  bodies,  with  only  two  very 
small  feet  near  the  head.  In  a  very  few  varieties  no  feet  are  visible, 
but  on  examination  they  are  found  underneath  the  skin. 

There  are  so  many  kinds  of  Lizards,  that  it  would  take  many  pages 
to  tell  even  a  little  about  each.  They  are  found  in  all  the  warm  and 
temperate  countries  of  the  world,  and  vary  in  size  from  little  creatures 
only  two  or  three  inches  in  length  to  those  which  measure  four  or 
five  feet.  Most  of  them  are  timid,  harmless  creatures,  and  their  habits 
form  an  interesting  subject  for  study. 

All  the  smaller  Lizards  are  insect-eaters,  and  they  deserve  the  good 
will  of  mankind,  for  they  destroy  immense  numbers  of  harmful  insects. 
They  are  most  active  in  the  middle  of  the  day  when  the  birds  are  at 
rest,  and,  as  destroyers  of  insect  pests,  they  really  take  the  place  of 
the  birds,  for  the  time  being.  Nearly  all  Lizards  lay  eggs,  though  a 
few  bring  forth  their  young  alive.  Some  deposit  their  eggs  in  crevices, 
among  rocks  or  under  leaves,  while  others  secrete  them  in  nests  in  hol¬ 
low  trees,  and  in  other  similar  places.  Some  kinds  live  on  the  ground, 
while  others  live  together  in  trees;  some  spend  the  greater  part  of  their 
time  in  the  water,  while  others  burrow  in  the  sand ;  thus  we  see  that 
they  have  many  varied  traits,  and  are  fitted  to  live  in  all  sorts  of  places. 

The  Gecko  is  a  Lizard  about  fourteen  inches  in  length,  which  is 
found  in  Asia.  He  feeds  principally  on  insects,  but  sometimes  eats 
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his  young,  and,  rather  than  starve,  will  eat  his  own  tail.  This  last  is 
hard  to  believe,  even  when  we  are  told  that  Lizards  have  the  wonder¬ 
ful  power  of  reproducing  their  tails  when  they  lose  them.  The  tail  of 
a  small  Lizard  may  easily  be  broken  off  by  the  flick  of  a  pencil  or  a 
handkerchief.  But  the  Lizard,  himself,  often  breaks  off  his  own  tail 
when  he  is  seeking  to  escape  an  enemy.  The  part  that  is  broken  off  con¬ 
tinues  to  wriggle  for  some  time  and  thus  distracts  the  enemy’s  at¬ 
tention,  while  the  Lizard  slips  into  some  nook,  where  he  is  safely 
hidden.  The  muscles  of  the  creature’s  body  at  the  root  of  the  tail 
contract  so  as  to  prevent  bleeding,  and  in  a  little  while  a  new  tail 
grows  in  place  of  the  old  one. 

The  Gecko  makes  his  way  into  houses,  and  runs  up  and  down 
the  walls  and  across  the  ceilings.  His  feet  are  provided  with  suction 
disks,  so  that  he  can  hold  to  the  ceiling  while  walking  with  his 
head  downward.  These  little  creatures  may  be  easily  tamed,  and 
will  soon  learn  to  eat  from  a  person’s  hand.  There  is  a  variety 
called  the  (<  Flying-gecko, w  which  has  webs  between  his  legs  similar 
to  those  of  the  flying-squirrel,  and  he  can  sail  through  the  air  in 
the  same  way. 

The  Iguana,  which  is  found  in  the  West  Indies  and  in  South 
America,  is  one  of  the  largest  members  of  the  Lizard  family, 
sometimes  attaining  a  length  of  five  feet  or  more.  He  presents  an 
uncouth  appearance.  He  eats  only  flowers,  fruits,  mushrooms,  and 
mangrove  leaves,  and  this  diet  makes  toothsome  food  of  his  flesh. 
During  the  heat  of  the  day,  the  Iguana  climbs  a  low  tree  and 
stretches  himself  out  to  enjoy  the  sun.  He  may  easily  be  ap¬ 
proached,  and,  if  tickled  under  the  throat  with  a  twig,  is  so  greatly 
pleased,  that  he  forgets  his  danger,  and  thus  may  be  caught  by  pass¬ 
ing  a  slipnoose  over  his  head. 

The  Basilisk  is  a  Lizard  about  three  feet  long,  which  is  found 
in  Central  America  and  Mexico.  In  ancient  times  these  creatures 
were  thought  to  have  supernatural  powers,  so  that  their  breath  or 
their  glance  would  kill  any  one  who  came  near  them.  Of  course  this 
was  the  veriest  nonsense,  for  the  Basilisk  is  really  a  harmless  and 
inoffensive  creature.  Hundreds  of  years  ago,  people  did  not  study 
the  habits  of  the  dumb  creatures  as  we  do  now.  The  more  we 
learn  about  them,  the  better  we  like  them;  and  we  have  also  the 
satisfaction  of  knowing  that  we  are  progressing  in  knowledge. 

The  Chameleon  of  the  Old  World  is  one  of  the  most  remarkable  ■ 
of  the  Lizards.  He  has  the  power  of  changing  his  color  to  match  that 
of  any  object  upon  which  he  may  be  resting.  If  he  rests  upon  a  leaf, 
his  color  is  green;  if  upon  a  tree-trunk,  he  is  brown,  and  so  on.  This 
prevents  his  being  seen,  either  by  his  enemies  or  by  his  prey,  which 
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consists  chiefly  of  insects.  He  has  a  very  long,  slender,  tube-shaped 
tongue,  which  darts  from  his  mouth,  captures  an  insect,  and  is  with¬ 
drawn  in  a  twinkling.  He  has  a  long  tail,  with  which  he  can  cling 
to  branches,  and  an  oddly  shaped  head,  with  great  bulging  eyes. 
The  little  American  Chameleon  has  a  different  shape,  but  has  the 
same  wonderful  power  of  changing  his  color,  from  one  tint  to  another, 
and  back  again.  These  Lizards  sometimes  enter  houses,  for  they  show 
little  fear  of  man.  They  are  afraid  of  the  cat,  however,  for  puss 
catches  and  eats  them  whenever  she  can. 

The  <(  Horned  Toad,®  which  is  found  in  California,  Texas  and 
other  parts  of  the  southwest,  is  a  little  Lizard,  covered  with  sharp 
spines  which  make  him  look  very  formidable.  But  he  is  very 
inoffensive  and  bashful,  and,  if  he  thinks  he  is  attracting  notice,  tries 
to  hide  by  flattening  himself  to  the  ground  as  much  as  possible.  By 
tickling  his  sides,  he  may  be  made  to  puff  up  with  pleasure. 

The  (<  Gila  Monster,®  a  Lizard  found  in  New  Mexico  and  Arizona, 
has  a  coat  of  mail,  composed  of  little  tubercles,  which  looks  like  the 
surface  of  a  nutmeg  grater.  He  is  beautifully  marked  with  black  and 
orange,  but  is  a  repulsive-looking  creature.  His  bite  is  poisonous,  and 
he  resents  any  attempt  to  handle  him. 

The  orreat  Water-lizards  of  Africa  and  Asia  are  sometimes  four  or 
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five  feet  in  length.  They  feed  principally  on  water  animals  and  birds’ 
eggs.  Those  of  one  species,  called  Monitors,  seldom  leave  the  water, 
except  to  search  for  crocodiles’  eggs,  of  which  they  are  very  fond. 
They  break  open  the  nests  and  devour  hundreds  of  eggs,  in  a  short 
time,  thus  preventing  too  fast  an  increase  in  the  crocodile  family. 

The  small  Ground -lizard  of  the  southern  states  has  a  beautiful  coat 
of  dark  brown,  which  shades  into  pink,  yellow,  and  blue.  The  little 
green  Lizard,  which  is  common  in  many  parts  of  our  country,  is  also 
remarkable  for  his  beautiful  color.  These  little  creatures  live  in  nooks 
and  crevices  about  our  houses  and  barns,  and  do  no  harm  to  any 
one,  but,  on  the  contrary,  render  good  service  by  eating  flies  and 
other  insects,  of  which  we  are  glad  to  be  rid. 


THE  FROG 

The  reason  why  the  mere  sight  of  a  Frog  should  tempt  even  a 
hard-hearted  boy  to  throw  stones  at  him,  is  hard  to  guess;  of 
course,  no  kind-hearted  boy  would  be  so  tempted.  The  Frog  is 
one  of  our  most  familiar  friends.  His  cousins  are  found  in  nearly 
ail  parts  of  the  world,  and  the  habits  of  the  various  members  of  the 
family  are  much  the  same. 
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The  Frog  lives  near  the  water  and  spends  a  large  part  of  his 
time  in  it.  The  growth  of  a  Frog  from  the  egg  is  a  very  interesting 
thing  to  watch.  The  female  Frog  spawns  as  a  fish  does,  and  the 
eggs,  in  round  masses,  are  fastened  to  sticks  or  plants  in  the  water. 
He  is  born  only  half  an  inch  long,  but  he  grows  in  size  very  rapidly. 
At  first  he  seems  all  head  and  tail,  for  he  has  a  long  tail  and  no 
legs.  The  Tadpole  is  more  like  a  fish  than  like  a  Frog,  and  breathes 
water  through  gills,  as  fishes  do. 

After  a  time  two  bunches  appear  near  his  tail,  and  in  a  short 
time  they  change  to  legs.  Front  legs  also  appear  later,  and  as  all 
these  become  perfect,  the  long  tail  grows  gradually  shorter  and  finally 
disappears.  By  the  time  the  tail  has  disappeared,  the  Tadpole  has 
become  a  real  Frog,  and  can  breathe  air  through  his  lungs;  so  he 
goes  ashore  in  search  of  insects  and  worms  for  food.  In  damp  weather, 
little  Frogs  sometimes  appear  in  such  great  numbers  that  they  are 
believed  by  people  to  have  (<  rained  w  from  the  clouds.  That  is  only 
one  of  the  many  foolish  explanations  that  people  used  to  give  when 
they  did  not  know  the  true  reason  for  unusual  occurrences. 

The  Frog  has  a  smooth  skin.  The  common  Bull-frog  —  our  old 
friend  who  makes  remarks  about  wanting  a  (<  jug-o’-rum,  jug-o’-rum w 
—  is  green  in  front,  dusky  olive  behind  and  yellowish  white  under¬ 
neath.  He  measures  from  eighteen  to  twenty  inches  in  length.  He 
is  a  famous  jumper,  for  his  long  legs  make  it  possible  for  him  to  put 
great  energy  into  a  spring;  and  he  has  a  voice  that  can  be  heard  a 
long  distance  on  a  still  night.  He  is  a  fine  swimmer,  and  a  greedy 
feeder  on  worms,  snails,  mice,  snakes,  insects,  young  birds  and  his 
own  Tadpoles.  He  eats  only  the  prey  which  he  catches  alive,  however, 
and  is  no  scavenger.  The  little  Tadpoles  are  equally  greedy  and  less 
critical  in  taste.  They  devour  decaying  flesh  with  a  relish,  and  are 
sometimes  employed  to  remove  the  flesh  from  very  delicately  articu¬ 
lated  skeletons,  which  cannot  be  easily  cleaned  by  any  other  method. 

The  male  Frog  is  always  the  loudest  croaker.  In  Brazil  there  is 
a  Frog  called  the  Blacksmith  Frog,  whose  croak  is  so  loud  that  it 
sounds  like  the  clanging  of  a  hammer  on  an  anvil. 

Frogs  are  altogether  harmless  creatures,  and  they  are  useful,  as  well, 
for  they  eat  many  troublesome  worms  and  insects.  They  are,  them¬ 
selves,  excellent  for  food,  and  the  flavor  of  Frogs’  legs,  fried,  surpasses 
that  of  the  best  chicken.  Great  quantities  of  Frogs’  legs  are  now 
eaten  in  this  country,  as  they  have  been  for  many  years  in  Europe. 

The  Frog  has  been  of  great  value  to  man  as  a  subject  for  the  study 
of  physiology,  for  he  has  a  remarkable  hold  on  life,  and  can  live 
some  time  after  his  heart  is  removed.  Many  truths  about  the  cir¬ 
culation  of  the  blood  have  been  learned  from  this  humble  creature. 
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TURTLES 

Turtles  and  Tortoises  belong  to  the  same  family  of  reptiles.  The 
name  Turtle  is  ordinarily  given  only  to  the  species  that  live  in 
the  water,  while  the  term  Tortoise  is  applied  to  species  that  live 
partly  in  the  sea,  and  to  others  that  live  wholly  on  the  land.  As  a 
matter  of  convenience,  however,  all  the  members  of  this  family  are 
spoken  of  as  Turtles. 

The  Turtle  has  a  short,  flattened  body,  with  four  short  legs  and 
a  flexible  neck.  He  is  remarkable  for  his  protecting  cover,  or  “shell,® 
as  it  is  generally  called.  This  shell  consists  of  an  upper  and  lower 
plate,  sometimes  immovably  joined,  and  in  other  cases  unattached  to 
each  other,  which  are  really  a  form  of  skin  or  scale  that  is  as  hard 
as  bone.  Between  these  two  thick  plates,  the  upper  of  which  is 
called  the  carapace  and  the  lower  the  plastron,  is  the  soft  body  of  the 
Turtle,  which  has  a  bony  skeleton,  independent  of  the  outside  covering. 
When  the  Turtle  is  alarmed,  he  can  withdraw  his  legs  and  head  be¬ 
tween  the  upper  and  lower  lids  of  his  shell,  which  is  his  method  of 
escape  from  his  enemies.  Some  Turtles  can  bring  the  carapace  down 
so  as  to  leave  no  space  between  it  and  the  plastron,  thus  completely 
inclosing  the  creature  in  a  sort  of  box. 

The  Turtle  has  a  strong  beak  or  bill  similar  to  that  of  a  bird,  and 
he  has  no  teeth.  His  eyes  are  each  provided  with  an  extra  lid,  which 
moves  from  the  side,  in  addition  to  the  ordinary  upper  and  lower  lids. 
In  this  he  resembles  the  bird,  as  well  as  in  laying  the  eggs.  The 
female  lays  two  or  three  hundred  globular  or  oblong  eggs,  in  a 
hole  which  she  scoops  in  the  sand  with  her  hind  feet.  She  then 
covers  the  eggs  with  sand  and  leaves  them  to  be  hatched  by  the 
heat  of  the  sun.  When  the  little  Turtles  appear,  they  dig  their  way 
through  the  sand  above  them  and  hurry  to  the  water.  Their  parents 
give  them  no  attention  whatever,  and  from  the  time  that  they  are 
born,  they  are  obliged  to  look  out  for  themselves.  Turtles  often  live 
to  be  very  old,  and  instances  have  been  known  where  these  creatures 
have  reached  an  age  of  one  hundred,  one  hundred  and  fifty  and  even 
two  hundred  years.  They  are  not  voracious  eaters  for  creatures  of 
their  size,  and  can  fast  for  a  long  time  without  perceptible  loss  of 
flesh 

The  Turtles  that  live  in  the  sea  have  legs  which  are  broadened 
and  flattened  into  flippers,  so  as  to  be  more  serviceable  in  swimming 
than  the  simple  webbed  feet  of  the  land-tortoise.  One  of  the  largest 
of  the  sea-turtles  is  the  Leather-back  Turtle,  which  has  a  covering 
that  is  not  so  hard  as  that  of  other  turtles,  but  more  nearly  resembles 
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leather.  These  turtles  grow  to  a  length  of  more  than  six  feet,  and 
often  weigh  a  thousand  pounds  or  more. 

The  Green  Turtle,  which  is  found  along  the  Atlantic  coast  from 
Cape  Hatteras  to  Brazil,  is  sought  after  more  than  any  of  the  other 
sea-turtles,  for  his  flesh  is  excellent  food.  He  feeds  wholly  on  vege¬ 
table  substances,  his  chief  article  of  diet  being  the  roots  of  eel-grass. 
In  the  breeding  season,  the  female  seeks  a  low,  sandy  beach,  and  at 
night  leaves  the  water  and  deposits  her  eggs  in  the  sand.  She  digs  a 
hole  in  which  she  lays  from  one  hundred  to  two  hundred  eggs,  which 
are  about  the  same  size  as  those  of  a  hen,  but  are  spherical  in  shape. 
A  fortnight  later,  she  makes  another  nest  and  lays  a  like  number  of 
eggs,  and  repeats  this  operation  until  she  has  laid  perhaps  a  thou¬ 
sand  eggs  in  all.  She  leaves  them  all  to  be  hatched  by  the  heat  of 
the  sun  and  gives  them  no  further  thought. 

During  this  period  of  egg-laying,  the  Turtle-fisherman  watches  for 
the  Turtle  to  leave  the  water.  When  she  is  some  distance  from  its 
edge,  he  appears  and,  as  the  Turtle  cannot  run  rapidly,  he  turns  her  on 
her  back  by  means  of  a  pole  which  he  thrusts  beneath  her.  Once  on 
her  back,  the  Turtle  is  helpless,  and  must  lie  there  until  removed. 
After  capturing  the  Turtles,  the  fisherman  confines  them  in  a  pen,  or 
<(  crawl  ”  at  the  edge  of  the  sea,  where  they  can  have  access  to  the 
water,  and  in  this  way  they  are  kept  until  wanted  for  shipment  to 
market.  The  eggs,  as  well  as  the  flesh,  are  much  sought  articles  of 
food.  The  Green  Turtle  is  sometimes  six  or  seven  feet  in  length 
and  weighs  seven  hundred  pounds  or  more,  but  the  average  speci¬ 
men  does  not  weigh  more  than  four  hundred  pounds. 

The  Hawk-bill  Turtle,  or  Caret,  which  is  found  in  the  southern 
oceans,  is  the  chief  source  of  supply  of  the  beautiful  tortoise-shell 
that  is  used  in  making  combs  and  inlaid  work,  and  for  other  pur¬ 
poses.  This  Turtle  is  from  a  foot  and  a  half  to  three  feet  in  length, 
and  the  shell  is  about  an  eighth  of  an  inch  in  thickness. 

The  fresh-water  Turtles  have  legs  which  do  not  end  in  flippers,  but 
in  distinct  feet,  suited  for  walking  as  well  as  for  swimming,  for  they 
spend  a  part  of  their  time  on  the  land,  while  the  sea-turtles  leave  the 
water  only  to  deposit  their  eggs. 

The  Painted  Turtle  is  the  most  beautifully  marked  of  our  Ameri¬ 
can  fresh-water  Turtles.  The  dark  brown  scales  or  plates  of  the 
carapace  are  bordered  with  yellow,  and  there  are  deep  red  markings 
on  the  outer  margin.  This  Turtle  is  only  about  six  inches  long,  four 
inches  wide  and  two  and  one-half  inches  in  height.  He  is  a  very 
timid  little  fellow,  and  spends  the  greater  part  of  his  time  basking  on 
a  log  or  rock,  from  which  he  can  quickly  slide  into  the  water  and 
disappear  from  sight,  when  alarmed.  He  eats  insects,  worms  and 
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tadpoles,  and  often  bites  at  the  fisherman’s  hook,  greatly  to  the  an¬ 
noyance  of  the  angler. 

The  Geographic  Tortoise  is  a  bold,  active  fellow,  about  eight 
inches  long,  whose  name  comes  from  the  irregular  network  of  reddish- 
brown  lines  on  his  carapace,  which  resemble  the  lines  of  a  map.  He 
is  found  in  the  middle  and  southern  states. 

The  Common  Snapping  Turtle  is  very  strong  and  can  bite  off  a 
man’s  finger  with  one  snap  of  his  horny  beak.  He  is  a  pugnacious 
creature,  and  if  prodded  with  a  stick,  seizes  it  in  his  jaws  and  refuses 
to  relinquish  his  hold,  even  when  he  is  lifted  from  the  ground. 

The  Gopher  Tortoise,  which  is  common  in  the  southern  states,  is 
a  sociable  creature  and  the  members  of  this  species  often  travel 
about  in  troops.  They  are  land-turtles  and  live  in  burrows  dug  in 
dry  or  sandy  soil,  where  they  spend  the  winter  in  a  torpid  condition. 
They  seek  their  burrows  at  the  first  hint  of  rain,  which  is  very  dis¬ 
agreeable  to  them,  and  while  they  sometimes  bask  in  the  sun  like 
other  Turtles,  they  avoid  its  direct  rays.  They  prowl  about  at  night, 
and  as  they  feed  wholly  on  vegetables,  they  sometimes  do  consider¬ 
able  mischief  in  the  farmer’s  potato  field  or  turnip  patch.  The 
Gopher  Tortoise  lays  but  five  eggs.  The  female  is  larger  than  the 
male  and  grows  to  a  length  of  about  fifteen  inches.  She  is  also  the 
stronger  of  the  two,  and  a  female  Gopher  Tortoise  has  been  known 
to  walk  while  bearing  a  weight  of  two  hundred  pounds. 

The  great  Galapagos  Tortoise,  which  is  found  in  the  Galapagos 
Islands,  is  the  largest  of  the  land-turtles.  When  he  is  full  grown  he 
is  twelve  or  more  feet  in  circumference. 


THE  CROCODILE 

The  Crocodile  is  the  largest  reptile  in  existence  at  the  present  time. 
His  family  comprises  several  different  species,  but  all  have  about 
the  same  shape  and  general  appearance.  The  body  and  head 
are  long  and  flattened  and  the  legs  are  very  short.  The  toes  are 
webbed,  for  the  Crocodile  spends  the  greater  part  of  his  time  in  the 
water  and  is  a  good  swimmer.  From  the  head  to  the  tip  of  the  long 
tail,  his  body  is  covered  with  bony  plates,  which  are  so  hard  that  a 
r  fie  bullet  will  not  pierce  them,  unless  it  strikes  squarely. 

Crocodiles  are  found  in  the  warm  countries  of  both  the  Old  World 
and  the  New.  They  live  along  the  banks  of  rivers  and  marshes,  but 
not  on  the  shores  of  the  sea.  In  some  species  the  snout  is  much  more 
slender  than  in  others,  but  all  of  them  have  enormous  jaws  and  sharp 
teeth.  The  famous  Crocodiles  of  the  Nile  River,  in  Africa,  grow  to  a 
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length  of  about  thirty  feet,  and  are  of  a  bronze-green  color,  marked  with 
brown.  They  are  voracious  eaters  and  often  prey  on  human  beings. 

When  the  water  is  low  in  the  stream  he  inhabits,  the  Crocodile 
buries  himself  in  the  mud,  where  he  remains  in  a  torpid  state  until 
the  water  rises  again.  The  female  Crocodile  lays  her  eggs  in  the 
sand  or  mud,  covers  them  over  and  leaves  them  to  be  hatched  by 
the  heat  of  the  sun;  but  she  does  not  go  far  from  the  nest,  and 
watches  to  see  that  the  eggs  are  not  disturbed. 

Both  fishes  and  mammals  are  eaten  by  the  Crocodile.  He  prefers 
decaying  flesh  to  that  newly  killed,  however,  and  often  leaves  his  prey 
to  decompose  before  he  eats  it.  This  great  reptile  lies  motionless  in 
the  water  for  hours  at  a  time,  with  only  his  eyes  and  the  tip  of  his 
snout  visible  above  the  surface.  When  cattle  or  other  animals  come 
to  the  stream  to  drink,  the  Crocodile  glides  stealthily  through  the 
water  and  seizes  the  head  of  his  victim  in  his  powerful  jaws.  He 
then  draws  back  into  deep  water  and  drags  his  prey  beneath  the  sur¬ 
face,  where  he  holds  the  creature  until  it  drowns. 

He  has  a  very  clever  way  of  enticing  dogs  to  his  hiding  place, 
which  has  caused  many  a  hunter  to  mourn  the  loss  of  his  four-footed 
companions.  The  Crocodile  gives  utterance  to  a  sound  which  very 
closely  resembles  the  bark  of  a  dog,  and  any  dog  that  happens  to 
be  near  hurries  in  the  direction  of  the  sound,  expecting  to  find  one 
of  his  fellows.  The  Crocodile  continues  to  (<  bark  ®  until  his  victim  is 
attracted  to  the  bank  of  the  stream  in  which  the  great  reptile  lies 
concealed,  when  the  dog  falls  an  easy  prey  to  his  powerful  enemy. 
If  given  an  opportunity,  a  Crocodile  will  seize  a  man  or  a  child,  and 
in  Africa  or  Asia,  no  one  but  a  stranger  would  ever  think  of  entering 
the  water  for  a  swim. 

If  attacked  on  land,  the  Crocodile  is  at  a  disadvantage,  both  be¬ 
cause  of  his  great  weight  and  short  legs  and  because  his  neck  is  so 
made  that  he  cannot  turn  his  head.  If  a  man  dodge  briskly,  the 
Crocodile  cannot  turn  quickly  enough  to  catch  him,  unless  the  animal 
is  able  to  knock  the  man  down  with  a  sweep  of  his  great  tail.  But 
in  the  water,  the  reptile  is  an  active  and  dangerous  foe,  for  there  he 
moves  quickly  and  appears  at  unexpected  times  and  places.  He  does 
not  hesitate  to  attack  men  in  boats,  and  has  been  known  to  crush  a 
boat,  either  with  his  powerful  jaws  or  with  a  blow  of  his  great  tail. 

When  the  Crocodile  is  not  seeking  food  in  the  water,  he  crawls 
out  on  the  bank  and  lies  for  hours  motionless  and  silent,  basking  in 
the  sun.  There  is  a  little  bird  which  dances  attendance  upon  him, 
and  which  the  Crocodile  recognizes  as  a  friend.  He  opens  his  great 
jaws,  and  the  little  bird  fearlessly  hops  into  the  reptile’s  mouth  and 
there  devours  the  flies  which  annoy  the  Crocodile.  All  other  birds 
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fear  the  great  reptile  and  fly  from  him,  but  the  crocodile  bird  has 
confidence  in  him,  and  the  Crocodile  never  harms  his  feathered 
friend. 

Crocodiles  were  worshiped  as  deities  by  the  ancient  Egyptians, 
who  housed  the  reptiles  in  magnificent  temples,  covered  them  with 
trappings  of  gold  and  precious  stones,  and  fed  them  on  dainties.  In 
India,  the  ignorant  and  superstitious  natives  of  certain  religious  sects 
still  venerate  the  Crocodile,  as  the  Egyptians  did  thousands  of  years 
ago,  and  these  natives  make  religious  sacrifices  by  throwing  babes 
into  the  rivers  to  be  devoured  by  the  reptiles.  The  Crocodile  is  a 
loathsome  creature  to  look  upon,  and  it  is  hard  to  understand  how 
even  the  most  ignorant  people  could  worship  him.  But  they  did  so, 
no  doubt  because  they  feared  him,  and  hoped,  by  acts  of  worship  and 
by  gifts,  to  make  him  kinder  to  them. 


THE  TOAD 

Our  friend  the  common  Toad  is  even  more  useful  to  mankind 
than  the  Frog,  although  we  do  not  eat  his  flesh.  He  is  not 
so  handsome  as  the  Frog,  it  is  true,  for  he  has  a  rough  dead- 
colored  skin,  which  is  covered  with  unsightly  warts.  His  feet  are 
not  webbed  for  swimming,  like  those  of  the  Frog,  for  he  enters  the 
water  only  during  the  spawning  season,  and  as  he  is  a  land  animal, 
nature  has  made  his  toes  distinct.  The  Toad  has  no  teeth,  but  is 
provided  with  a  very  long  tongue.  He  feeds  chiefly  upon  insects 
and  slugs,  and  when  within  reach  of  his  prey,  he  darts  out  his  long 
tongue,  which  seizes  the  insect  and  draws  it  into  the  Toad’s  mouth. 
He  swallows  his  food  whole,  and  if  the  tidbit  be  a  long  worm,  he 
uses  his  fore  feet  to  push  the  worm  into  his  mouth. 

In  the  spring,  Toads  enter  the  water  and  deposit  their  eggs  in  a 
manner  similar  to  that  of  Frogs.  The  young  Toads  pass  through  the 
tadpole  stage  in  the  water,  but  after  they  have  become  fully  devel¬ 
oped  Toads,  they  leave  the  water  and  return  there  only  to  spawn. 
The  Toad  spends  the  greater  part  of  his  time  in  moist,  shady  places, 
and  avoids  the  sun.  He  cannot  take  such  long  leaps  as  the  Frog, 
but  crawls  or  hops  over  the  ground,  generally  moving  but  a  few  feet 
at  a  time. 

The  Toad  makes  a  piping  sound,  which  he  repeats  until  it  becomes 
very  monotonous,  but  otherwise  he  gives  us  no  trouble.  On  the  con¬ 
trary,  he  does  a"  great  amount  of  good  by  devouring  thousands  of  in¬ 
sects  and  worms,  which  attack  our  flowers,  fruit  and  vegetables.  Many 
of  these  are  most  active  at  night,  when  nearly  all  the  birds  are  asleep, 
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but  Mr.  Toad  attends  to  business  all  night  long,  and  it  is  astonish¬ 
ing  to  see  how  many  insects  he  will  devour. 

The  Toad’s  warts  secrete  an  acrid  fluid,  which,  in  some  species, 
gives  off  an  offensive  odor,  and  when  a  dog  picks  up  a  toad  in  his 
mouth  he  quickly  drops  the  creature.  But  the  old  stories  that  Toads 
are  poisonous  and  dangerous  to  handle  are  without  foundation,  al¬ 
though  the  acrid  secretion  of  the  skin  may  cause  a  local  irritation, 
if  introduced  into  a  cut  or  raw  wound.  Mr.  Toad,  on  the  contrary, 
is  an  amiable  fellow,  and  is  glad  to  make  friends  with  human  beings. 
He  may  be  tamed  so  that  he  will  come  and  eat  from  our  hands, 
and  he  soon  grows  to  recognize  those  who  are  kind  to  him.  Unless 
injured  in  some  way,  these  creatures  often  live  to  be  forty  or  more 
years  of  age. 

During  the  winter  the  Toad  lies  in  a  torpid  state,  in  a  hole  under 
a  stump,  in  a  crevice,  or  in  some  similar  place ;  but  with  the  first  ap¬ 
pearance  of  the  bugs  and  worms  in  spring,  he  comes  out  for  a  long- 
delayed  breakfast. 

Our  common  Toad  is  but  three  or  four  inches  in  length,  but,  in 
the  warm  countries  of  the  tropics,  there  are  Toads  of  larger  size. 
One  of  these  is  the  remarkable  Surinam  Toad,  which  is  found  only 
in  South  America.  When  the  female  of  this  species  lays  her  eggs, 
the  male  at  once  takes  them  and  places  them  on  her  back.  There 
the  skin  gradually  grows  around  and  over  them,  and,  thus  pro¬ 
tected,  the  eggs  reach  maturity,  when  the  young  Toads  hop  from  their 
mother’s  back  and  begin  an  independent  existence.  The  number  of 
eggs  carried  by  the  Surinam  Toad  on  her  back  varies  from  forty  to 
one  hundred  and  twenty. 

The  Tree-toad,  or  Tree-frog,  as  he  is  also  called,  resembles  our 
common  Toad  in  form,  but  his  body  is  more  flattened,  and  he  is 
seldom  more  than  two  inches  in  length.  He  is  fitted  by  nature  for 
climbing,  since  he  is  provided  with  sucking  disks  on  his  feet,  like  those 
of  the  Gecko  Lizard.  He  has  a  vocal  power  quite  out  of  proportion 
to  his  size,  and  is  very  noisy  in  the  spring  and  summer.  The  Tree- 
toad  can  change  his  color  to  harmonize  with  his  surroundings  like 
the  Chameleon,  so  that  while  clinging  to  the  bark  of  a  tree  he  may 
be  brown,  and  the  next  moment,  when  found  on  a  leaf,  he  will  be 
green. 

In  Borneo  is  found  a  Flying  Tree-frog,  that  has  very  long  toes, 
which  are  fully  webbed.  These  serve  to  support  him  in  leaping 
through  the  air,  in  the  same  manner  that  the  membranes  of  the 
flying  squirrel  support  that  animal. 
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fish  is  a  back-boned  animal  which  has  always  lived  in  the  water  and 
always  expects  to  live  there.  Its  ancestors  have  always  lived  there 


and  most  likely  its  descendants  always  will.  And  so,  as  the  water  is 
a  very  different  region  to  live  in  from  the  fields  or  the  woods,  a  fish  is 
made  very  different  from  the  birds  and  the  beasts  that  breathe  air  and 
walk  or  fly  above  the  ground  and  out  of  the  water. 

If  we  want  to  understand  a  fish,  we  fnust  first  go  and  catch  one.  This 
is  not  very  hard  to  do,  for  there  are  plenty  of  them  in  the  brook  or  among 
the  lilies  of  the  pond.  Let  us  take  a  little  hook,  put  on  it  a  worm  or 
grasshopper  and  go  out  to  the  (<old  swimming-hole  ®  or  to  the  deep  eddy  at 
the  root  of  an  old  stump,  where  the  stream  has  eaten  into  the  bank  on 
account  of  a  change  in  its  course.  Here  we  are  sure  to  find  fishes,  and  one 
of  them  will  take  the  bait  very  soon.  In  different  parts  of  the  country, 
the  first  fish  that  bites  will  not  be  always  of  the  same  kind.  But  let  our 
brook  be  in  New  England  or  New  York  or  Michigan  and  we  can  be  pretty 
sure  that  it  is  a  Sunfish,  or  as  some  call  it,  a  <(  Sunny, w  *  or  (<  Pumpkin 
Seed.”  It  is  a  little  fish,  not  so  big  as  your  hand,  but  it  will  seize  the  bait 
savagely  and  swim  away  with  it  with  all  its  might,  and  you  may  think  you 

have  a  pickerel  or  a  bass.  But  when  it  comes  out  it  is  a  little,  flapping 

fish,  broad  and  plump,  with  its  fins  wide-spread  and  its  round  eyes  red 
as  if  with  rage. 

And  now  we  have  put  it  into  a  bucket  of  water,  where  it  lies  close  to 
the  bottom.  Then  we  take  it  home  and  place  it  in  an  aquarium,  and  for 
the  first  time  we  have  a  chance  to  see  what  it  is  like.  We  see  that  its 
body  is  almost  as  round  as  a  dollar,  but  with  flat  sides,  and  shaped  on 
the  lower  parts  very  much  like  a  boat.  This  we  see  is  to  enable  it  to 
part  the  water  as  it  swims,  and  we  notice  that  it  is  a  sort  of  stern- 
\Vheeler,  moving  by  the  sculling  motion  given  to  it  by  its  broad,  flat  tail. 

When  we  look  at  it  from  the  front,  we  see  that  it  has  a  sort  of  face, 
which  we  didn’t  know  before  that  fishes  had.  The  big  eyes,  one  on  each 
side,  stand  out  without  eyelids,  but  the  fish  can  move  them  at  his  will,  so 
that  once  in  a  while  he  seems  to  wink.  There  isn’t  much  of  a  nose  be¬ 
tween  them,  but  the  mouth  is  in  the  right  place,  and  the  fish  opens  and 

shuts  it  as  he  breathes.  We  soon  see  that  he  breathes  water,  taking  it  in 
through  his  mouth  and  letting  it  flow  over  his  gills,  and  then  out  through 
the  opening  behind  the  gill  covers. 


*  Called  in  the  books,  Eupomotis  gibbosas. 
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If  we  take  another  fish  (we  shall  not  kill  this  one),  we  shall  see  that 
in  its  throat  behind  the  mouth  cavity,  there  are  four  rib-like  bones  on 
each  side,  above  the  beginning  of  the  gullet.  These  are  the  gill-arches, 
and  on  each  one  of  them  there  is  a  pair  of  rows  of  red  fringes  called  the 
gills.  Into  each  of  these  fringes  runs  a  blood  vessel.  As  the  water  passes 
over  it,  the  oxygen  it  contains  is  absorbed  through  the  skin  of  the  gill- 
fringe  into  the  blood,  which  thus  becomes  purified.  In  the  same  manner, 
the  impurities  of  the  blood  pass  out  into  the  water,  and  go  out  through 
the  gill-openings  behind.  The  fish  needs  to  breathe  just  as  we  do,  though 
the  apparatus  of  breathing  is  not  the  same.  Just  as  the  air  becomes 
loaded  with  impurities  when  many  people  breathe  it,  so  does  the  water  in 
our  jar  or  aquarium  become  foul  if  it  is  breathed  over  and  over  again  by 
fishes.  When  a  fish  finds  the  water  bad,  he  comes  to  the  surface  to  gulp 
air,  but  his  gills  are  not  well  fitted  to  use  this  as  a  substitute  for  water. 
The  rush  of  a  stream  through  the  air  purifies  the  water,  and  so  again  does 
the  growth  of  water  plants,  for  those  in  the  sunshine  absorb  and  break  up 
carbonic  acid  gas  and  throw  out  oxygen  into  the  water.  On  the  inner 
side  of  the  gill-arch  we  find  some  little  projections  which  serve  as  strain¬ 
ers  to  the  water.  These  are  called  gill  rakers.  In  our  Sunfish  they  do  not 
amount  to  much,  but  they  are  very  large  in  a  herring. 

Behind  the  gills,  at  the  opening  of  the  gullet,  are  some  roundish  bones, 
armed  with  thick,  blunt  teeth.  These  are  called  pharyngeals.  They  form 
something  like  jaws  in  the  throat,  which  are  useful  in  helping  the  little  fish 
to  crack  shells.  If  we  look  at  the  mouth  of  our  live  fish,  we  shall  find 
that  it  moves  the  lower  jaw  when  it  breathes  or  bites,  very  much  as  a 
dog  does.  But  it  can  move  the  upper  jaw,  too,  a  little,  and  that  by  shov¬ 
ing  it  out  in  a  queer  fashion,  as  though  pushing  it  out  of  a  sheath,  and 
then  drawing  it  in.  If  we  look  at  our  dead  fish,  we  shall  see  that  the 
upper  jaw  divides  in  the  middle,  and  has  two  bones  on  each  side.  On 
one  bone  are  rows  of  little  teeth,  while  the  other  bone  that  lies  behind  it 
has  no  teeth  at  all.  The  lower  jaw  has  little  teeth  just  the  same,  and 
there  is  a  patch  of  teeth  on  the  roof  of  the  mouth,  also,  and  in  some  Sun- 
fishes,  three  little  patches. 

The  tongue  of  the  fish  is  flat  and  gristly.  The  fish  cannot  move  it, 
much  less  lick  its  food  with  it,  or  even  use  it  for  talking.  The  unruly 
member  of  a  fish  is  not  its  tongue,  but  its  tail. 

Now  we  come  around  to  the  fish’s  eye  again.  We  saw  that  it  has  no 
eyelids,  and  so,  if  the  fish  ever  goes  to  sleep,  it  must  keep  its  eyes  wide 
open.  The  iris  is  brown  or  red.  The  pupil  is  round,  and  if  we  could  cut 
open  the  eye,  we  should  see  that  the  crystalline  lens  is  a  perfect  sphere, 
much  more  convex  than  the  lens  in  the  eyes  of  land  animals. 

We  shall  learn  sometime  that  this  is  necessary,  for  the  fish  sees  under 
water,  and  a  very  round  lens  is  necessary  to  make  images  there.  This 
makes  the  fish  very  near-sighted.  He  cannot  see  clearly  anything  out  of 
water  or  at  a  distance.  Thus  he  has  learned  that  when,  in  water  or  out, 
he  sees  anything  moving  quickly,  it  is  probably  something  dangerous,  and 
the  thing  for  him  to  do  is  to  swim  away  and  hide. 


notice. 
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In  front  of  the  eye  are  the  nostrils,  a  pair  on  each  side.  But  they 
open  only  into  a  little  cup,  lined  with  delicate  pink  tissues,  and  the  branch¬ 
ing  nerves  of  smell.  The  nostrils  do  not  make  a  tube,  and  the  fish  does 
not  use  them  at  all  in  breathing.  But  they  tell  him  where  there  is  any¬ 
thing  in  the  water  that  is  good  to  eat,  and  eating  is  about  the  only 
thing  a  fish  cares  for. 

Behind  the  eye  there  are  several  bones  on  the  side  of  the  head,  which 
are  separate  from  the  real  skeleton.  These  are  called  membrane  bones, 
because  they  are  skin  turned  to  bone  by  the  deposition  of  salts  of  lime  in 
it.  One  of  these  is  called  the  opercle,  or  gill  cover,  and  before  it,  forming 
a  right  angle  is  the  pre-opercle,  or  false  gill  cover.  In  our  Sunfish  we  see 
that  the  opercle  has  a  flap  behind  that  looks  like  an  ear.  This  is  black, 
and  at  its  tip  there  is  a  bright  dash  of  scarlet,  as  though  a  drop  of  blood 
were  splashed  upon  it.  When  the  fish  is  in  the  water,  its  back  is  dark- 
greenish  looking,  like  the  weeds  and  the  sticks  in  the  bottom,  so  that  we 
cannot  see  it  very  plainly.  This  is  his  way  of  dodging  the  fishhawks 
or  herons  in  the  air  above,  who  may  come  to  the  stream  to  look  for 
fish.  By  looking  like  the  bottom,  it  is  easier  for  the  fish  to  hide  and 
save  himself.  The  under  side  of  the  Sunfish  is  paler,  and  most  fishes 
have  the  belly  white.  Fishes  with  white  bellies  swim  high  in  the  water, 
and  the  fishes  who  would  catch  him  lie  below.  To  the  fish  in  the  water, 
all  the  outside  atmosphere  looks  white,  and  so  the  white-bellied  fishes  are 
hard  to  see,  just  as  it  is  hard  for  us  to  see  a  white  rabbit  bounding  over 
the  snow. 

But  to  be  known  of  his  own  kind  is  good  for  the  Sunfish,  and  we  think 
that  the  black  ear-flap,  with  its  scarlet  tip,  helps  his  mate  and  friends  to 
find  him  out,  where  they  swim  on  his  own  level  near  the  bottom.  Such 
marks  are  called  recognition-marks,  and  a  great  many  fishes  have  them,  but 
it  is  easier  to  guess  at  their  use  than  it  is  to  be  sure  of  it. 

We  are  certain  that  the  ear-flap  is  not  an  ear,  however.  No  fishes  have 
any  external  ear,  all  their  hearing  apparatus  being  buried  in  the  skull. 
They  cannot  hear  very  much,  possibly  only  a  great  jar  or  splash  in  the 
water,  but  whenever  they  hear  any  noise,  they  swim  off  to  a  hiding-place, 
for  whenever  anything  is  going  on  in  the  water,  there  is  danger  for  some 
fish.  The  color  of  the  live  Sunfish  is  very  brilliant.  Thoreau  compares  it 
to  a  (<  coin  fresh  from  the  mint.®  Its  body  is  covered  with  scales,  hard  and 
firm,  overlapping  one  another  like  shingles  on  a  roof,  and  making  a  close  coat 
of  mail.  Over  these  is  a  thin  skin,  in  which  are  set  minute  globules  of 
bright-colored  matter,  scarlet,  blue,  green,  brown,  and  black.  These  give  the 
fish  its  varied  colors.  Some  coloring  matter  is  under  the  scales  as  well, 
and  this  especially  makes  the  back  darker  than  the  lower  parts.  The 
bright  colors  of  the  Sunfish  change  with  its  surroundings  or  with  its  feel¬ 
ings.  When  it  lies  in  wait  under  a  dark  log,  its  colors  are  very  dark. 
When  it  rests  above  the  white  sands,  it  is  very  pale.  When  it  is  guarding 
its  nest  from  some  meddling  bass,  its  red  shades  flash  out  as  it  stands  with 
fins  spread,  as  though  a  water  knight  with  lance  at  rest,  looking  its  fiercest 
at  the  intruder. 
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When  the  Sunfish  is  taken  out  of  the  water,  its  colors  seem  to  fade.  In 
the  aquarium  it  is  generally  paler,  but  it  will  sometimes  brighten  up  when 
another  of  its  own  species  is  placed  beside  it. 

The  cause  of  all  this  seems  to  lie  in  the  nervous  control  of  the  muscles 
at  the  base  of  the  scale.  When  the  scales  lie  very  flat,  the  color  has  one 
appearance.  When  they  rise  a  little,  the  shade  of  color  seems  to  change. 
If  you  let  fall  some  ink  drops  between  two  panes  of  glass,  then  spread 
them  apart  or  press  them  together,  you  will  see  changes  in  the  color  and 
size  of  the  spots.  Of  this  nature  is  the  apparent  change  in  the  color  of 
fishes  under  different  conditions.  When  the  fish  feels  at  its  best,  the  colors 
are  the  brightest.  There  are  some  fishes,  too,  in  which  the  male  grows 
very  brilliant  in  the  breeding  season  through  the  deposition  of  red,  white, 
black  or  blue  pigments,  or  coloring  matter,  on  its  scales  or  on  its  head  or 
fins,  this  pigment  being  absorbed  when  the  mating  season  is  over.  This 
is  not  true  of  the  Sunfish,  who  remains  just  about  the  same  at  all  seasons. 
The  male  and  female  are  colored  alike  and  are  not  to  be  distinguished 
without  dissection.  If  we  examine  the  scales,  we  shall  find  that  they  are 
marked  with  fine  lines  and  eccentric  striae;  part  of  the  apparent  color  is 
due  to  the  effect  of  the  fine  line  in  the  light.  This  gives  the  bluish  luster 
or  sheen  that  we  can  see  in  certain  lights,  although  we  shall  find  no  real 
blue  pigment  under  it. 

The  inner  edge  of  each  scale  is  usually  scalloped  or  crinkled,  and  the 
outer  margin  of  most  of  them  has  little  roughish  points,  which  make  the 
fish  seem  rough  when  we  pass  our  hand  over  it. 

Along  the  side  of  the  fish  is  a  line  of  peculiar  scales,  which  runs  from 
the  head  to  the  tail.  This  is  called  the  lateral  line.  If  we  examine  it 
carefully,  we  shall  see  that  it  is  made  up  of  a  row  of  tubes  which  secrete 
a  watery  or  mucous  fluid.  Behind  these  tubes  are  nerves,  and  although 
not  much  is  known  of  the  function  of  the  tubes,  we  can  be  sure  that  in 
some  degree  the  lateral  line  is  a  sense  organ,  perhaps  aiding  the  fish  to 
feel  sound  waves  or  other  disturbances  in  the  water. 

The  fish  moves  itself  and  directs  its  course  in  the  water  by  means  of 
its  fins.  These  are  made  up  of  stiff  or  flexible  rods  growing  out  from  the 
body  and  joined  together  by  membrane.  There  are  two  kinds  of  these 
rays  or  rods  in  the  fins.  One  sort  is  undivided  and  unbranched,  tapering 
to  a  point.  The  rays  thus  fashioned  are  called  spines,  and  in  the  Sunfish 
they  are  stiff  and  sharp-pointed.  The  others,  known  as  soft  rays,  are  made 
up  of  many  little  joints,  and  most  of  them  branch  and  spread  out,  brush¬ 
like,  at  their  tips.  In  the  fin  at  the  back,  the  first  ten  of  the  rays  are 
spines,  the  rest  are  soft  rays.  In  the  fin  under  the  tail,  there  are  three 
spines,  and  in  each  fin  at  the  breast  there  is  one  spine  with  five  soft  rays.  In 
the  other  fins  all  the  rays  are  soft. 

The  fin  on  the  back  is  called  the  dorsal  fin;  that  at  the  end  of  the 
tail  is  the  caudal  fin;  the  one  just  in  front  of  this  on  the  lower  side  is 
the  anal  fin.  The  fins,  one  on  each  side,  just  behind  the  gill  openings,  are 
called  the  pectoral  fins.  These  correspond  to  the  arms  of  man,  the 
wings  of  birds,  or  the  fore  legs  of  a  turtle  or  lizard.  Below  these,  cor- 
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responding  to  the  hind  legs,  is  the  pair  of  fins  known  as  the  ventral 
fins.  If  we  examine  the  bones  behind  the  gill  openings,  to  which  the  pec¬ 
toral  fins  are  attached,  we  shall  find  that  they  correspond  to  the  shoulder 
girdle  (shoulder  bone  and  collar  bone)  of  higher  animals.  But  the  shoulder 
bone  in  the  Sunfish  is  joined  to  the  back  part  of  the  skull,  so  that  the  fish 
has  no  neck  at  all.  In  animals  with  necks,  the  bones  at  the  shoulder  are 
placed  at  some  distance  behind  the  skull. 

If  we  examine  the  hind  legs  of  a  fish,  the  ventral  fins,  we  shall  find 
that,  just  as  in  man,  these  are  fastened  to  a  bone  inside  the  flesh  called 
the  pelvis.  But  the  pelvis  in  the  Sunfish  is  small  and  is  shoved  far  for¬ 
ward,  so  that  it  is  joined  to  the  tip  of  the  (<  collar  bone”  of  the  shoulder 
girdle.  In  man  we  have  the  whole  back  lying  between  the  shoulder  gir¬ 
dle  and  the  pelvis.  But  the  Sunfish  has  the  two  right  together.  Strictly 
speaking,  its  vertebral  column  consists  of  head  and  tail  only,  there  being 
no  real  neck  or  part  between  the  head  and  shoulders  and  no  real  back  or 
part  between  the  shoulders  and  pelvis. 

If  we  examine  other  fishes,  we  shall  find  that  the  more  old-fashioned 
types  are  differently  made.  The  chub,  the  dace  and  the  trout,  have  a  long 
back,  the  pelvis  being  far  from  the  head.  The  shark  has  a  back  and  a 
neck  also,  the  shoulders  not  being  joined  to  the  head.  But  a  fish  is  more 
of  a  fish  and  is  better  adapted  for  a  fish’s  place  in  life,  if  it  crowd  all  these 
things  together  and  get  them  close  to  the  head. 

The  caudal  fins  give  most  of  the  motion  to  a  fish.  The  other  fins  are 
chiefly  used  for  steering.  The  pectoral  fins  are  almost  constantly  in  motion, 
and  they  often  help  in  breathing  by  starting  currents  outside  which  draw 
water  over  the  gills. 

The  skeleton  of  the  fish  is  made  up  of  the  backbone  and  its  append¬ 
ages,  much  as  is  the  case  with  the  skeleton  of  man.  But  in  the  fish  the 
bones  are  relatively  smaller,  more  numerous  and  not  so  firm.  The  front 
end  of  the  vertebral  column  is  modified  as  a  skull,  to  contain  the  little 
brain  which  serves  for  all  a  fish’s  activities.  The  skull  is  usually  con¬ 
sidered  as  made  up  of  a  certain  number  of  vertebrae  enlarged  and  other¬ 
wise  changed  in  form.  This  was  the  view  of  Goethe  a  hundred  years 
ago,  and  it  seems  to  be  correct.  From  the  skull  spring  the  jaws,  the 
membrane  bones  and  the  shoulder  girdle.  The  backbone  itself  is  made 
of  about  twenty-four  pieces  of  vertebrae.  Each  of  these  has  a  rounded 
central  part,  concave  on  each  side.  Above  this  is  a  channel  through  which 
the  great  spinal  cord  or  nerve  passes,  and  besides  this,  a  certain  number 
of  processes  or  projecting  points.  To  some  of  these,  through  the  medium 
of  another  set  of  sharp  bones,  the  fins  of  the  back  and  tail  are  attached. 
Along  the  sides  of  the  body  are  the  slender  ribs. 

The  fish  is,  like  any  other  animal,  a  machine  to  convert  food  into 
power.  It  devours  other  animals  or  plants,  assimilates  their  substance, 
takes  it  over  into  itself,  and  by  the  waste  due  to  its  movements,  uses  up 
this  substance  again.  The  food  of  the  Sunfish  is  made  up  of  worms,  in¬ 
sects  and  little  fishes.  To  seize  these,  it  uses  its  mouth  and  teeth.  To 
digest  them,  it  needs  its  alimentary  canal,  made  of  the  stomach  with  its 
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glands,  and  the  intestines.  If  we  cut  the  fish  open,  we  shall  find  the 
stomach,  with  a  few  long  glands,  called  pyloric  caeca,  by  its  farther  end 
and  near  the  large  liver  with  its  gall  bladder;  on  the  other  side  is 
the  smaller  spleen.  After  the  food  is  dissolved  in  the  stomach,  the  nutri¬ 
tious  part  is  taken  up  by  the  walls  of  the  intestines,  whence  it  passes  into 
the  blood. 

The  blood  is  made  pure  in  the  gills,  as  we  have  already  seen.  To  send 
it  to  the  gills,  the  fish  has  need  of  a  little  pumping  engine,  and  this  we 
shall  find  at  work  in  the  fish  just  as  in  all  higher  animals.  This  engine 
of  stout  muscle  surrounding  a  cavity  is  called  the  heart.  In  most  fishes  it 
is  close  behind  the  gills.  It  is  made  of  two  parts  only,  not  of  four,  as  in 
man.  The  auricle  receives  the  impure  blood  from  all  parts  of  the  body. 
It  passes  it  on  to  the  ventricle,  which,  being  thick-walled,  is  dark  red  in 
color.  This  passes  the  blood,  by  convulsive  action,  or  heart-beating,  on 
to  the  gills.  From  these  the  blood  is  collected  in  arteries,  and  without 
again  returning  to  the  heart,  it  flows  all  through  the  body.  The  blood  in 
the  fish  flows  sluggishly.  The  combustion  of  waste  material  goes  on  slowly, 
and  so  the  blood  is  not  made  hot  as  it  is  in  the  higher  beasts  and  birds. 
Fishes  have  but  little  blood;  what  there  is  is  pale  and  cold  and  has  no 
swift  current.  While  a  fish  may  be  quick  to  move,  having  a  strong  oar 
on  its  tail,  there  is  generally  nothing  else  that  is  quick  about  him. 

If  we  look  about  in  the  inside  of  a  fish  we  shall  find  close  along  the 
lower  side  of  the  backbone,  covering  the  great  artery,  the  dark  red 
kidneys.  These  strain  out  from  the  blood  a  certain  class  of  impurities, 
poisons  made  from  nerve  or  muscle  waste,  which  cannot  be  burned  away 
by  the  oxygen  of  the  breath.  There  are  also  in  the  back  part  of  the 
body  the  ovaries,  which  in  springtime  swell  with  the  eggs  from  which 
new  fishes  are  to  be  hatched. 

The  movements  of  every  animal  are  directed  by  the  nervous  system.  This 
is  made  up  of  a  central  part,  with  nerves  of  sensation  which  run  from  the 
outside  inward  to  it,  and  nerves  of  motion  which  run  outward  to  the 
muscles.  In  the  front  part  of  the  Sunfish,  just  above  his  stomach,  is  a 
closed  sac  filled  with  air.  This  is  called  the  air-bladder,  or  swim-bladder. 
It  helps  the  fish  to  maintain  its  place  in  the  water.  Bottom  fishes  have  it 
small,  while  fishes  that  rise  and  fall  in  the  current  generally  have  a  large 
swim-bladder.  The  air  inside  of  it  is  secreted  from  the  blood,  for  the 
Sunfish  has  no  way  of  getting  any  from  the  outside. 

But  the  original  purpose  of  the  air-bladder  was  not  to  serve  as  a  float. 
In  very  old-fashioned  fishes,  it  has  a  tube  connecting  it  with  the  throat,  and, 
instead  of  being  an  empty  sac,  it  is  a  true  lung  made  up  of  many  lobes 
and  parts  and  lined  with  little  blood  vessels.  Such  fishes  as  the  Gar-pike 
and  the  Bow-fin,  gulp  air  from  the  surface  of  the  water  and  breathe  with 
their  swim-bladders. 

In  the  very  little  Sunfish,  when  he  is  just  hatched,  the  air-bladder  has 
an  outside  connection,  which,  however,  is  soon  lost,  leaving  only  a  closed 
sac.  From  all  this  we  know  that  the  air-bladder  is  the  remains  of  what 
was  once  a  lung,  or  additional  arrangement  for  breathing.  As  the  gills 


INTRODUCTION 


2661 


furnish  breath  enough,  the  lung  of  the  common  fish  has  fallen  into  disuse, 
and  thrifty  nature  has  used  the  parts  and  the  space  for  another  and  a  very 
different  purpose.  This  will  serve  to  give  us  a  way  of  thinking  about  the 
swim-bladder,  and  the  process  by  which  the  fish  came  to  have  it  and  to 
lose  its  lung.  When  we  study  the  various  steps  in  the  process,  we  shall 
meet  with  a  great  many  questions  which  no  man  living,  and  no  fish,  can 
answer. 

The  movements  of  the  fish,  like  those  of  every  other  animal  big  enough 
to  hold  in  one  s  hand,  are  directed  by  a  central  nervous  system,  of  which 
the  principal  part  is  in  the  head  and  is  known  as  the  brain.  From  the 
eye  of  the  fish  a  large  nerve  goes  to  the  brain  to  tell  the  fish  what  is  in 
sight.  Other  nerves  go  to  the  nostrils,  the  ears,  the  skin,  and  to  every  part 
which  has  any  sort  of  capacity  for  feeling.  These  nerves  carry  their  mes¬ 
sages  inward,  and  when  they  reach  the  brain,  they  are  transformed  into 
movement.  The  brain  sends  back  messages  to  the  muscles,  directing  them 
to  contract.  Their  contraction  moves  the  fins  and  the  fish  is  pushed  along 
through  the  water.  To  scare  the  fish,  or  to  attract  it  to  its  food,  is  about 
the  whole  range  of  the  power  that  sight  or  touch  has  on  the  animal. 
These  sensations  changed  into  movement,  constitute  what  is  called  reflex 
action,  that  is,  action  performed  without  thinking  of  what  is  being  done. 
With  a  boy,  winking,  dodging,  yelling,  and  a  good  many  other  familiar  ac¬ 
tions,  may  be  equally  reflex.  The  boy  can  also  do  many  other  things  (<  of 
his  own  accord,  ®  that  is,  by  conscious  effort.  He  can  choose  among  a 
great  many  possible  actions.  But  a  fish  cannot.  If  he  is  scared,  he  must 
swim  away,  and  has  no  wTay  to  stop  himself.  If  he  is  hungry,  and 
most  fishes  are  so  all  the  time,  he  will  spring  at  this  bait.  If  he  is  thirsty, 
he  will  gasp,  and  there  is  nothing  else  for  him  to  do.  In  other  words,  the 
activities  of  a  fish  are  all  reflex,  all  suggested  and  directed  by  external 
things. 

The  Sunfish,  in  the  spawning  time,  will  build  some  sort  of  nest  of 
stones  on  the  bottom  of  the  eddy,  and  then,  wThen  the  eggs  are  laid,  the 
male,  with  flashing  eye  and  fins  all  spread,  will  defend  the  place  with  a 
good  deal  of  spirit.  But  all  this,  too,  is  reflex  action.  He  fights  as  well 
the  first  time  as  the  last.  The  pressure  of  the  eggs  suggests  nest-building 
to  the  female.  The  presence  of  the  eggs  tells  the  male  to  defend  them. 
But  the  facts  of  the  nest-building  and  the  nest  protection  are  not  very 
well  understood,  and  any  boy  who  can  watch  them  and  describe  them 
truly  will  be  able  to  add  something  to  science. 

The  brain  of  the  fish  seems  very  small  and  is  covered  with  a  great 
deal  of  watery  fluid,  intended  for  its  protection.  If  we  take  our  dead 
Sunfish  (for  the  live  one  we  shall  look  after  carefully,  giving  him  every 
day  fresh  water  and  a  fresh  worm  or  snail  or  bit  of  beef),  and  cut  off 
the  skull  above,  we  shall  see  the  separate  parts  of  the  brain  lying  in  pairs, 
side  by  side,  in  the  bottom  of  the  brain  cavity.  The  largest  pair  is  in  the 
middle,  two  nerve  masses,  each  called  a  ganglion,  each  ganglion  round  and 
hollow.  If  we  turn  these  over,  we  shall  see  that  the  nerves  of  the  eye  run 
into  them.  We  know,  then,  that  these  nerve  masses  receive  the  impressions 
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of  sight,  and  so  they  are  called  optic  lobes.  In  front  of  the  optic  lobes  are 
two  smaller  and  more  oblong  nerve  masses.  These  constitute  the  cere¬ 
brum.  This  is  the  thinking  part  of  the  brain,  and  in  man  and  in  the 
higher  animals,  it  makes  up  the  greater  part  of  it,  overlapping  and  hiding 
the  other  ganglia. 

But  the  fish  has  not  much  need  for  thinking,  and  its  fore-brain  or 
cerebrum  is  very  small.  In  front  of  these  are  two  small,  slim  projec¬ 
tions,  one  going  to  each  nostril.  These  are  called  the  olfactory  lobes  and 
receive  the  sensation  of  smell.  Behind  the  optic  lobes  is  a  single  small 
lobe,  not  divided  into  two.  This  is  the  cerebellum,  and  it  has  charge  of 
certain  powers  of  motion.  Under  the  cerebellum  the  spinal  cord  begins, 
its  broad  forward  end  being  called  the  medulla.  The  rest  of  it  is  threaded 
through  the  different  vertebrae  back  to  the  tail,  and  at  every  joint  it  sends 
out  nerves  of  motion  and  receives  nerves  of  sense.  Everything  that  is 
done  by  the  fish,  inside  or  outside,  receives  the  attention  of  the  little 
branches  of  the  great  nerve  cord. 

Every  part  of  the  fish,  and  every  part  of  every  animal,  is  made  up  of 
minute  masses  of  jelly-like  stuff  done  up  in  little  packages,  all  so  small 
and  so  close  together  that  we  cannot,  without  a  strong  microscope,  see  any 
division.  Each  of  these  little  packages  is  called  a  cell,  and  the  wonderful 
substance  within  it  is  called  protoplasm.  Where  life  is,  there  is  protoplasm, 
and  each  function  or  action  in  life  involves  some  change  in  the  masses  of 
protoplasm,  and  in  these  changes,  too,  many  things  take  place  which  no 
man  and  no  fish  has  yet  learned  to  understand. 

One  of  the  things  that  every  animal  and  every  plant  should  do  is  to 
provide  for  the  generation  that  comes  after.  It  should  leave  descendants, 
that  the  earth,  which  is  fitted  for  life  and  to  which  life  is  so  perfectly 
fitted,  should  not  be  left  barren  and  desolate. 

The  Sunfish  provides  for  this  by  leaving  each  year  myriads  of  eggs, 
each  of  which  has  the  promise  and  power  to  grow  up  into  a  little 
Sunfish. 

Each  egg  is  a  simple  cell  of  protoplasm,  much  like  the  other  cells,  but 
prepared  to  be  cut  loose  and  to  grow  up  by  itself.  To  make  a  perfect 
cell,  a  male  and  a  female  cell  must  be  joined.  Each  female  cell,  or  egg,  is 
provided  with  a  thin  shell  and  a  mass  of  oily  substance  or  yolk. 
This  yolk  makes  the  egg  large  enough  for  us  to  see  it  with  the  naked 
eye,  and  as  the  little  fish  grows,  it  serves  as  his  first  food.  The  true  egg 
or  egg  cell  is  a  microscopic  part  of  what  we  call  the  egg.  The  eggs  are 
laid  on  the  bottom  of  the  stream  and  the  male  cells,  which  are  very  small 
and  carry  no  yolk,  are  cast  off  into  the  water,  each  one  to  swim  until  it 
finds  its  mate. 

When  the  new  cell  is  made  by  the  joining  of  the  two,  it  begins  at  once 
to  grow,  and  soon  it  is  so  large  that  it  divides  into  two.  Then  each  of 
these  grows  and  divides,  so  that  we  have  instead  of  one  cell  a  little  mass 
of  cells.  To  make  the  increased  mass,  first  two,  then  four,  then  eight,  then 
sixteen,  then  thirty-two,  the  food  yolk  is  used  up.  The  cells  form  a  hol¬ 
low  ball  of  cells.  Then  one  side  is  pushed  in,  and  from  the  pushed-in  cells 
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develop  the  stomach  and  internal  organs,  while  the  cells  begin  to  group 
themselves  together  for  a  beginning  of  brain,  head,  eyes,  and  fins.  After 
a  while  the  yolk  is  all  used  up,  the  egg-shell  bursts,  and  the  little  fish 
goes  out  into  the  world  to  shift  for  himself.  Often  he  is  swallowed  by 
some  larger  fish  before  he  has  been  out  an  hour,  but  of  the  millions  set 
free  each  year,  some  survive,  else  the  brook  would  lose  all  its  fishes 
and  the  seas  all  theirs,  and  the  small  boy  would  lose  one  of  the  best  of 
all  aids  to  his  education. 

The  Sunfish  that  I  have  written  about,  with  the  black  and  scarlet  ear,  is 
the  one  most  common  in  all  the  streams  from  Minnesota  across  to  Maine, 
and  then  down  the  seaboard  to  South  Carolina.  But  it  is  only  one  of  thirty 
kinds  of  Sunfish.  In  some  regions  the  common  Sunfish  is  a  duller  green,  or 
a  blue  or  coppery  red,  and  when  it  grows  up,  the  ear-flap  is  all  black  and 
there  are  inky-black  spots  on  the  last  rays  of  the  dorsal  fin.  This  is  the 
Blue-Gill  or  Dollardee,  Lepomis  pallidus ,  and  it  can  be  found  throughout 
the  Mississippi  Valley.  In  the  same  region  are  Sunfishes  with  very  long 
ear-flaps,  and  a  body  splashed  with  scarlet,  Lepomis  megalotis ,  and  blue, 
even  more  brilliant  than  our  little  <(  Pumpkin  Seed,”  of  New  England. 
This  is  the  long-eared  Sunfish,  and  every  boy  in  Ohio  and  Kentucky  knows 
it.  In  the  basins  of  the  Columbia  and  Colorado  rivers  and  of  the  Great 
Salt  Lake,  there  are  no  Sunfishes  at  all,  but  in  the  Sacramento  River  we 
find  a  single  one,  Archoplites  interruptus ,  dull  green  in  color  and  called  by 
the  boys  a  perch.  If  any  boy  read  this  he  should  go  to  his  brook  and 
find  out  how  many  kinds  of  Sunfish  there  are,  examine  their  color,  their 
teeth,  their  fin-rays,  gill-rakers  and  scales  and  see  how  he  can  tell  them 
apart. 

In  the  brook,  the  boy  will  find  other  fishes  —  suckers,  chubs,  lampreys, 
eels,  minnows,  perch,  pickerel,  catfish,  trout,  miller’s  thumbs  —  and  maybe 
other  things,  or  perhaps,  most  interesting  of  all,  the  little  Johnny  Darters. 
These  queer  little  fish  lie  flat  on  the  bottom,  never  moving  for  hours  at  a 
time,  then,  when  they  are  touched,  springing  like  a  flash  and  coming  to  rest 
a  foot  or  two  away,  their  tails  curled  around  a  stone,  as  quiet  as  though 
nothing  had  ever  happened.  Some  of  them  are  most  brilliantly  colored, 
crimson,  blue,  green,  orange,  in  dashes  or  bars  or  spots.  These  are  the 
greatest  treasures  of  the  naturalist  who  studies  the  fresh-water  fishes,  and 
to  learn  to  know  and  love  the  darters  of  your  brook  is  the  very  poetry  of 
angling. 

The  sea,  too,  is  full  of  fishes,  each  with  its  own  ways  and  its  own 
machinery  for  living,  swimming,  eating,  and  keeping  up  its  kind.  There 
is  no  space  here  to  tell  of  all,  nor  of  any,  of  these  fishes  and  their  ways. 
They  are  the  study  of  a  lifetime,  and  the  more  you  know  of  them  the 
more  you  find  worth  knowing.  The  great  angler  of  the  brooks  of  Staf¬ 
ford  once  said,  (<It  is  good  luck  to  any  man  to  be  on  the  good  side  of  the 
man  who  knows  fish.”  It  is  still  better  luck  to  know  the  fish  yourself. 
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THE  SWORDFISH 

The  Swordfish  is  so  called  because  his  upper  jaw  is  lengthened  into 
a  long,  sharp  blade,  like  a  sword,  half  as  long  as  his  body.  This 
fish  is  found  in  the  waters  of  the  Atlantic  coast,  from 
Nova  Scotia  to  the  West  Indies,  and  in  the  Mediterranean,  and  off  the 
western  coast  of  Europe.  The  French  call  him  (<  Emperor, w  because 
he  carries  a  sword. 

The  Swordfish  feeds  on  menhaden,  mackerel,  and  squids,  and 
migrates  north  and  south  in  search  of  food.  In  northern  waters,  he 
appears  in  May  or  June  and  remains  until  the  fall  months.  When  the 
Swordfish  finds  a  school  of  mackerel  or  menhaden,  he  sinks  below 
them,  and  then  rising,  strikes  among  them  with  his  sword.  In  this 
way  he  kills  many  fish,  which  he  eats  at  his  leisure. 

Swordfish  taken  in  our  waters  are  rarely  found  to  have  spawn,  and 
little  is  known  of  their  breeding  habits. 

Swordfish,  fully  developed,  are  from  seven  to  fifteen  feet  long,  and 
weigh  as  much  as  six  hundred  pounds.  They  are  solitary  fish  and, 
except  at  the  breeding  season,  are  not  seen  in  pairs,  and  never  in  large 
schools.  The  Swordfish  rises  to  the  surface  only  when  the  day  is  fair 
and  the  sea  smooth.  Then  he  swims  along,  so  close  to  the  surface 
that  his  back  and  tail  fins  project  from  the  water.  It  is  by  this  sign 
that  the  Swordfish  hunter  detects  his  game. 

The  chase  of  the  Swordfish  is  not  without  excitement.  It  is  use¬ 
less  to  pursue  the  fish  in  a  small  boat,  for  at  its  approach  he  quickly 
takes  alarm  and  speeds  away.  So  he  is  followed  in  a  small  sailing- 
vessel,  and  from  this  he  does  not  attempt  to  escape.  In  the  bow  of 
the  vessel  stands  the  harpooner,  and  when  the  vessel  draws  near 
enough,  he  drives  the  harpoon  into  the  fish’s  back.  The  frightened 
and  wounded  fish  darts  forward  at  great  speed,  but  the  iron  head  of 
the  harpoon,  which  is  loosened  from  the  shaft  when  the  blow  is  struck^ 
remains  firmly  fixed  in  his  back,,  and  to  this  iron  head  is  attached  a 
rope.  The  rope  is  paid  out  rapidly,  as  the  Swordfish  dashes  through 
the  water  at  racing  speed. 

Meanwhile,  the  rope  is  passed  into  a  small  boat  alongside,  and 
now  the  real  excitement  begins.  The  rope  tightens  and  the  small 
boat  is  drawn  through  the  water  with  her  nose  dipping  under  the 
waves,  so  great  is  the  speed.  But  soon  the  Swordfish  tires.  Then 
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the  slack  rope  is  hauled  in  and  the  fishermen  endeavor  to  draw  the 
boat  alongside  the  fish,  and  to  kill  him  with  a  lance  thrust  in  the 
side,  as  whales  are  killed. 

'  The  Swordfish,  always  a  dangerous  foe,  may  become  doubly  so 
now  that  he  is  wounded.  He  sometimes  turns  upon  the  boat  and 
drives  his  sharp  sword  through  the  oak  planks,  as  if  they  were  paper, 
but  with  his  sword  fast  in  the  wood,  he  is  unable  to  withdraw,  and 
is  soon  killed.  Swordfish  sometimes  overturn  a  boat,  and  if  one  of 
the  fishermen  is  so  unfortunate  as  to  be  attacked  in  the  water,  he 
may  lose  his  life  almost  immediately. 

Swordfish  are  nervous  and  strange  in  their  actions.  They  often  leap 
clear  of  the  water,  without  apparent  cause.  Ordinarily  they  swim 
slowly,  but  when  excited,  they  can  swim  very  fast.  They  easily  keep 
pace  with  a  ship,  and  as  any  large  object  moving  through  the  water 
seems  to  be  regarded  by  the  Swordfish  as  an  enemy,  he  sometimes 
drives  his  sword  through  the  planking  of  the  ship,  making  a  hole 
which  may  admit  enough  water  to  sink  the  ship.  But  in  this  act  he  loses 
his  sword,  which  he  cannot  withdraw  from  the  plank.  In  the  same 
way,  Swordfish  have  been  known  to  attack  and  kill  sharks  and  whales. 

The  flesh  of  the  Swordfish  is  oily,  but  very  rich,  and  is  always  in 
demand  for  the  table.  It  is  usually  cut  crosswise  of  the  body,  in 
steaks,  and  broiled. 

The  Spearfish,  the  Sailfish,  and  the  Cutlass  fish,  are  smaller  species 
of  the  same  family,  and  all  have  swords,  ranging  from  a  few  inches  to 
two  feet  in  length. 


THE  FLYING-FISH 

There  are  several  birds  which  are  well-fitted  for  swimming  and 
diving  under  water,  but  there  is  only  one  family  of  fishes  that 
can  make  any  pretense  at  flying  through  the  air,  and  even  these 
do  not  have  the  power  of  sustained  flight,  like  that  of  a  bird. 

The  w  Flying-fishes  ®  are  very  interesting.  They  are  found  in  the 
open  seas  of  tropical  regions,  and  there  are  many  species,  which  vary 
from  three  to  twenty  inches  in  length.  Their  ability  to  remain  in 
the  air  for  several  moments  is  due  to  their  long  side  fins,  which  are 
almost  like  wings.  These  fins  do  not,  however,  impart  motion.  That 
comes  from  the  vibration  of  the  fish’s  tail,  before  he  leaves  the  water, 
and  the  long  side  fins  simply  serve  to  keep  him  afloat  in  the  air,  as 
a  parachute  sustains  a  man. 

As  a  rule,  Flying-fishes  do  not  rise  more  than  a  few  feet  above 
the  surface  of  the  sea,  and,  after  flying  about  two  hundred  yards, 
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they  descend  to  the  water,  where  another  wriggle  of  the  tail  enables 
them  to  mount  in  the  air  again,  if  they  wish  to  do  so.  They  do  this 
many  times  in  succession,  and  as  they  always  travel  in  companies  of 
from  twenty  to  a  hundred  or  more,  it  is  a  very  pretty  sight  to  see 
them  rise  and  dip.  While  in  the  air,  they  are  often  attacked  by 
sea-birds,  and  they  are  pursued  by  dolphins,  which  leap  from  the 
water  in  pursuit  of  them,  making  the  spectacle  even  more  interest¬ 
ing. 

Flying-fishes  have  fallen  on  the  deck  of  a  ship  which  chanced  to 
cross  their  path  while  they  were  moving  through  the  air.  Their 
beautiful  colors  are  much  admired.  Their  flesh  is  excellent,  and  in 
the  South  Sea  Islands  the  natives  catch  them  in  nets. 

Perhaps  you  wonder  why  these  fishes  should  wish  to  jump  from 
the  water.  Many  other  people  have  wondered  at  that  very  thing. 
Some  students  of  fishes  think  that  they  rise  to  escape  other  fishes  which 
are  pursuing  them;  and  others  claim  that  it  is  only  the  Flying-fish’s 
favorite  method  of  amusing  himself. 


THE  HALIBUT  AND  OTHER  FLAT  FISH 

The  Halibut  looks  something  like  a  fish  that  has  been  passed 
through  a  clothes-wringer,  for  he  is  as  flat  as  your  hand.  Both 
his  eyes  are  on  the  right  side  of  his  head,  and  a  long  fin 
extends  the  entire  length  of  his  back,  and  another  long  one  under¬ 
neath  his  body.  In  mid-water  the  Halibut  swims  <(  on  edge,”  and  very 
uncanny  he  looks.  He  often  settles  to  the  bottom,  however,  and  lies 
flat  on  his  white  side,  while  the  dusky  side  remains  uppermost.  It 
looks  like  the  sand  of  the  bottom,  and  conceals  his  presence  from  his 
enemies  or  his  prey.  His  eyes  protrude  from  his  head,  and  altogether 
he  is  a  queer-looking  fish. 

But  odd  as  he  looks,  his  flesh  is  excellent.  When  men  go 
fishing,  they  nearly  always  hope  to  catch  the  largest  of  the  kind 
they  wish  for,  but  when  they  go  for  Halibut,  they  hope  to  catch  the 
smallest,  for  the  flesh  of  a  small  Halibut  is  finer  than  that  of  a  large 
one.  But  the  smaller  ones  are  rarely  caught.  The  large  ones  weigh 
from  a  hundred  and  fifty  to  three  hundred  pounds,  and  their  flesh  is 
not  so  well-flavored  as  that  of  the  little  Halibut  of  fifteen  or  twenty 
pounds’  weight,  which  are  called  (<  Chicken  Halibut.”  Another  re¬ 
markable  thing  is  that  the  fully-grown  male  Halibut  weighs  fifty 
pounds,  while  the  female  of  corresponding  age  weighs  several  times 
as  much.  A  fat  female  fish  weighing  eighty  pounds  is  considered  to 
yield  the  choicest  meat. 
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The  Halibut  is,  you  see,  a  very  large  fish.  Only  the  swordfish, 
the  tunny,  and  the  tarpon,  are  larger,  among  the  fish  of  our  Atlantic 
coast  waters.  Halibut  are  found  only  in  cold  waters,  and  are  rarely 
caught  south  of  New  York.  In  the  Pacific  Ocean  they  are  sometimes 
caught  as  far  south  as  San  Francisco. 

The  Halibut  has  a  large  mouth  and  must  find  a  large  amount  of 
food  to  fill  his  correspondingly  large  stomach.  He  sinks  to  the  bot¬ 
tom  and  lies  in  wait  for  crabs  and  mollusks  which  may  be  so  unlucky 
as  to  come  near  him.  His  big  mouth  snaps,  and  they  disappear 
from  view.  He  also  pursues  cod,  haddock,  menhaden,  mackerel, 
lobsters,  and,  in  fact,  almost  anything  that  is  edible. 

Some  fishermen  say  that  Halibut  spawn  in  the  summer  and  others 
say  in  the  winter.  The  roe  of  a  large  female  Halibut  has  been 
found  to  contain  several  millions,  not  thousands,  of  eggs.  It  is  not 
positively  known  whether  the  spawn  rests  on  the  bottom  or  floats, 
nor  how  long  it  takes  for  the  young  Halibut  to  appear. 

Whales  and  sharks  are  almost  the  only  sea-animals  large  enough  to 
prey  upon  the  Halibut,  but  they  regard  him  as  a  tidbit,  and  if  you  have 
eaten  Halibut,  you  will  agree  with  them  that  the  flesh  is  delicious. 

The  Halibut  uses  his  tail  for  striking  other  fish  and  often  kills 
them  in  that  way  more  easily  than  he  could  with  his  mouth,  which, 
though  it  has  a  wide  gape,  is  narrow. 

The  Plaice,  or  Summer  Flounder,  is  a  flat  fish,  similar  in  most  re¬ 
spects  to  the  Halibut,  but  smaller.  The  largest  specimens  weigh  about 
twenty  pounds,  while  the  average  weight  is  six  or  seven.  This  fish 
is  found  all  along  the  Atlantic  and  Gulf  coasts,  as  far  north  as  Cape 
Cod.  An  eight-pound  Plaice  is  about  twenty-seven  inches  in  length. 

The  Flatfish,  or  Common  Flounder,  is  another  member  of  the 
family,  smaller  than  the  Plaice.  The  largest  specimens  weigh  a  pound 
and  a  half  and  measure  fifteen  inches  in  length.  The  fish  has  a  small 
mouth  and,  as  he  can  attack  and  capture  but  few  other  fish,  he  spends 
most  of  his  time  on  the  bottom,  where  he  wriggles  his  way  into  the 
sand  and  lies  in  ambush  for  crabs  or  shellfish.  The  Flounder  spawns 
in  spring,  in  shallow  water.  His  flesh  is  white,  firm,  and  good  to 
eat,  but  the  appearance  of  the  fish  is  so  ugly  and  grewsome,  that  many 
people  are  prejudiced  against  him  as  a  food  fish.  Nevertheless,  a 
good  many  flounders  are  eaten,  for  they  are  easily  taken  and  are  very 
abundant. 

The  Turbot  and  the  Sole,  which  are  flatfish  similar  to  those  already 
described,  have  been  famous  as  food  fishes,  in  Europe,  for  centuries. 
The  Turbot  sometimes  weighs  nearly  two  hundred  pounds,  but 
a  female  which  weighed  only  twenty  pounds  has  been  known  to  de¬ 
posit  fourteen  million  eggs! 


MACKEREL 


2669 


The  various  flatfishes  are  among  the  most  remarkable  of  our  finny 
friends,  but  in  nothing  more  than  in  the  fact  that  when  born  they  are 
symmetrical  fishes;  that  is,  they  have  one  eye  on  either  side  of  the 
head  and  their  bodies  are  much  like  those  of  other  fishes.  But  one 
of  the  eyes  will  not  look  downward,  and  that  side  of  the  skull  soon 
begins  to  turn  upward.  Soon  the  inclined  side  has  turned  half-way 
round,  both  eyes  are  on  one  side,  the  fish  can  see  in  only  one  direc¬ 
tion  and  is  a  true  Flatfish  for  the  rest  of  his  life. 


THE  MACKEREL 

The  Mackerel  is  a  beautiful  fish,  in  both  form  and  color.  His  body 
is  shaped  like  a  flattened  cigar,  pointed  at  both  ends.  It  tapers 
until  it  is  very  narrow  near  the  tail,  which  is  deeply  forked. 
With  his  arrow-like  body,  the  Mackerel  can  dart  through  the  water  at 
great  speed.  His  beautiful  coat — made  up  of  scales  so  tiny  that  we  do 
not  realize  that  they  are  scales  unless  we  examine  them  with  a  micro¬ 
scope —  is  blue,  marked  with  many  bars  of  black  on  the  back,  and  sil¬ 
very  on  the  sides.  You  have  heard  people  speak  of  a  <( mackerel  sky,0 
when  the  clouds  are  separated  into  little  strips  which  show  the  blue 
between.  It  is  very  much  like  the  marking  of  the  Mackerel’s  back. 

The  common  Mackerel  is  a  fish  of  the  North  Atlantic.  He  likes 
cold  water  and  rarely  goes  south  of  Cape  Hatteras.  In  summer,  Mack¬ 
erel  appear  in  great  numbers  off  the  coast  of  the  middle  Atlantic 
and  New  England  states,  and  as  far  north  as  the  Gulf  of  St.  Law¬ 
rence.  They  are  wandering  fish  and  roam  from  one  locality  to  an¬ 
other.  In  some  years  the  number  seen  is  comparatively  small,  but 
the  following  season  they  may  appear  in  millions.  They  travel  in 
large  schools,  and  are  inclined  to  swim  near  the  surface.  Sailors  and 
fishermen  see  them  in  a  mass,  with  a  front  many  miles  wide,  their 
blue  backs  darkening  the  water  farther  than  the  eye  can  see. 

Mackerel  spawn  in  deep  water  and  their  eggs  are  very  minute.  A 
fish  weighing  only  a  pound  and  a  quarter  will  yield  half  a  million 
eggs.  The  fry  are  tiny  things,  not  more  than  an  eighth  of  an  inch 
long  when  born.  The  full-grown  Mackerel  may  attain  a  length  of 
seventeen  or  eighteen  inches,  but  the  average  is  twelve  or  thirteen 
inches,  with  a  weight  of  from  twelve  ounces  to  a  pound. 

The  Mackerel  feeds  largely  on  crabs,  shrimps,  the  spawn  of  lob¬ 
sters  and  fish,  jellyfishes  and  young  fishes  of  various  kinds.  The 
laree  Mackerel  is  sometimes  a  cannibal  and  eats  his  smaller  relatives. 
Probably  no  fish  has  more  enemies,  for  the  gannets,  terns  and  other 
sea-birds  take  advantage  of  his  habit  of  swimming  at  the  surface  to 
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seize  him  as  prey;  and  in  his  native  element,  whales,  sharks,  dogfish, 
bluefish  and  cod,  all  devour  Mackerel  with  a  relish. 

As  a  food  fish,  the  Mackerel  has  long  ranked  next  to  the  cod  in 
importance  and  the  Mackerel-fishery  is  a  largely-followed  industry  in 
New  England.  The  fish  are  caught  in  seines,  split  open,  dried  and 
salted,  and  so  prepared,  form  a  staple  article  of  commerce.  Fresh 
Mackerel  has  a  delicate  and  appetizing  flavor,  and  differs  from  many 
other  species  of  fish  in  being  made  up  of  both  white  and  dark  meat. 

The  Spanish  Mackerel  has  spotted  sides,  and  is  not  barred,  like 
the  common  Mackerel.  The  early  settlers  of  this  country  called  him 
the  (<  Spanish  Mackerel  ®  because  he  had  spots  like  a  fish  which  bears 
that  name  in  the  waters  of  Europe.  The  Spanish  Mackerel  ranges 
from  Cape  Cod  to  the  Gulf  of  Mexico,  but  is  most  plentiful  in  the 
southern  waters  of  his  range,  for  he  prefers  warm  temperatures.  In 
most  of  his  habits  and  characteristics  he  is  like  the  common  Mackerel. 


THE  BLUEFISH 

The  Bluefish  is  one  of  the  most  important  food  fishes  of  the  Atlan¬ 
tic  coast,  and  the  value  of  the  annual  catch  is  rarely  less  than 
half  a  million  dollars.  The  flesh  is  very  sweet  and  firm,  and 
may  be  cooked  in  several  ways  —  broiled,  baked  or  boiled,  to  make  a 
most  appetizing  dish  for  the  table.  This  fish  is  good  only  when  fresh, 
however,  and  it  is  only  those  who  live  near  the  coast  and  have  the 
opportunity  of  eating  it  soon  after  it  comes  from  the  water,  that 

know  the  Bluefish  at  its  best. 

The  Bluefish  is  a  sea-fish,  although  schools  are  sometimes  found 
in  the  lower  course  of  a  large  tidal  river,  or  in  inlets  of  the  sea. 

He  ranges  north  and  south  from  Brazil  to  Nova  Scotia,  and 

appears  in  the  Gulf  of  Mexico.  He  is  not  found  on  the  western 

coast  of  Europe,  but  is  plentiful  in  the  Mediterranean  Sea  and  in 
East  Indian  waters.  Bluefish  are  migratory  and  travel  great  dis¬ 
tances  to  reach  new  feeding  grounds.  They  move  in  schools,  num¬ 
bering  countless  thousands,  perhaps  millions,  and,  during  the  sum¬ 
mer  months,  appear  in  great  numbers  off  the  coast  of  New  Jersey 
and  New  England,  especially  in  the  waters  about  Cape  Cod. 

The  Bluefish  is  savage  and  piratical.  His  mouth  is  armed  with 
very  sharp,  powerful  teeth,  and,  when  caught,  he  must  be  handled 
carefully  or  he  may  inflict  a  serious  wound  on  his  captor’s  hand. 
This  wolfish  swimmer  feeds  altogether  upon  other  fish,  and  is  a  glut¬ 
ton  of  the  most  greedy  kind.  The  menhaden,  which  also  travel  in 
schools,  are  his  favorite  food,  and  he  likes  mackerel  almost  as  well. 
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Bluefish  eat  ravenously  and  gorge  themselves  on  all  occasions.  They 
do  not  confine  their  diet  to  smaller  fishes,  but  attack  those  which  are 
larger  than  themselves,  and  if  the  prey  is  too  large  to  be  swallowed 
whole,  they  bite  the  fish  in  two  and  eat  only  the  rear  half.  Where 
a  school  of  Bluefish  passes  through  the  sea,  the  water  is  often  seen 
to  be  stained  with  the  blood  of  their  victims.  At  one  time  they 
threatened  to  destroy  the  mackerel  fishery  of  New  England. 

Little  is  known  of  the  spawning  habits  of  the  Bluefish  except  that 
the  spawning  season  is  thought  to  be  in  July  and  August.  The  fish 
does  not  attain  full  growth  until  the  second  or  third  year. 

Bluefish  are  captured  in  nets  and  pounds,  by  those  who  pursue 
Bluefishing  as  a  business,  but  trolling  for  Bluefish  is  a  favorite  sport 
for  anglers.  The  fish  bite  well  and  fight  hard,  and  summer  residents 
along  the  coast  of  New  Jersey  and  New  England  find  Bluefishing  an 
exciting  pastime. 


THE  SKATE 

The  Skates,  or  Rays,  are  among  the  most  popular  fishes  we  find  in 
the  ocean,  and  some  of  them  are  not  very  pleasant  creatures  to 
encounter.  The  Rays  are  closely  related  to  the  sharks,  which 
they  resemble  in  their  ferocious  disposition. 

The  fish  of  this  family  are  broad  and  flat,  with  their  mouths  under¬ 
neath,  and  their  side  fins  stretching  out  into  wing-like  flaps.  Some 
have  long,  slender  tails;  in  others  the  tail  is  short.  The  most  com¬ 
mon  species  on  our  eastern  coast  is  about  two  feet  long,  but  the  <(  Barn¬ 
door  Skate, w  which  is  the  largest  found  in  North  Atlantic  waters, 
measures  twice  that  length.  These  fish  spend  most  of  the  time  at  the 
bottom.  They  feed  on  fish,  shellfish,  crabs  and  the  like.  When  swim¬ 
ming,  they  move  their  wing-like  fins,  so  that  their  motions  are  some¬ 
thing  like  those  of  a  bird  in  flight. 

The  Torpedo  is  a  Ray  that  may  be  called  a  living  electric  battery. 
He  has  an  arrangement  of  cells  like  honeycomb,  just  under  the 
skin  on  the  forward  part  of  his  body,  and  from  the  nerves  and  muscles 
in  these  cells  he  can  produce  a  genuine  electric  shock,  strong  enough 
to  kill  fish  with  which  he  comes  in  contact.  This  is  his  method  of 
disabling  his  prey.  A  bather  might  receive  a  shock  from  the  Torpedo 
that  would  disable  him  for  a  time. 

The  Sting  Ray  has  a  series  of  spines  attached  to  his  tail,  and  with 
these  spines  he  can  inflict  a  severe  wound. 

The  Eagle-ray  and  Sea-devil  are  very  broad  and  grow  to  enor¬ 
mous  proportions.  A  Sea-devil  was  captured  in  West  Indian  waters 
which  measured  fifteen  feet  across,  was  four  feet  thick  and  weighed  more 
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than  half  a  ton.  These  fish  bring  forth  their  young  alive,  instead  of 
depositing  eggs  on  the  sand.  When  accompanied  by  their  offspring, 
they  are  very  fierce  and  will  attack  a  boat  without  hesitation.  The 
pearl-divers  dread  this  fish  more  than  they  do  the  shark,  for  the  Sea- 
devil  sometimes  settles  down  upon  them  and  folds  his  body  about 
their  heads,  so  that  there  is  no  possibility  of  escape. 

The  Saw-fish  is  one  of  the  fiercest  and  most  dangerous  of  the 
Ray  family.  This  fish  has  a  body  something  like  that  of  the  shark, 
and  his  snout  is  lengthened  into  a  long  blade,  armed  with  sharp  teeth 
on  both  sides.  This  “Saw,®  for  that  is  a  fairly  good  designation  of 
it,  is  sometimes  twelve  inches  broad  and  six  feet  long,  and  has  from 
twenty-five  to  twenty-eight  pairs  of  teeth.  You  can  readily  see  that 
it  is  a  terrible  weapon.  The  Saw-fish  does  not  hesitate  to  attack  any 
creature  of  the  ocean,  and  with  the  sharp  teeth  of  the  saw  tears  off 
pieces  of  flesh  which  he  then  seizes  in  his  mouth.  The  mouth  is 
located  on  the  under  side  of  the  head,  like  the  shark’s.  The  Saw¬ 
fish  is  more  than  a  match  for  the  mighty  whale,  and  the  latter  is 
often  killed  by  the  smaller  but  better-armed  fish. 

The  flesh  of  the  common  Ray  or  Skate  which  we  find  on  our 
northern  coasts  is  palatable;  but  the  fisherman  who  finds  a  Skate  on 
his  hook  is  usually  angry  at  the  fish  for  stealing  his  bait,  and  throws 
him  back  into  the  water.  In  Europe,  the  Skate  is  considered  an  ex¬ 
cellent  article  of  food,  but  as  there  are  so  many  nicer  fish  in  this 
country,  they  are  very  rarely  eaten  here. 

Some  Rays  lay  eggs  which  resemble  those  of  the  shark,  but  most 
of  the  species  bring  forth  their  young  alive. 


THE  SHARK 

The  Shark,  on  account  of  his  fierceness,  is  often  called  the  pirate 
among  fishes  and  the  monster  of  the  deep.  The  sailor  shudders 
at  the  mention  of  his  name,  and  many  a  man  has  lost  his  life  in 
the  jaws  of  this  cunning,  powerful  and  bloodthirsty  fish. 

The  Shark’s  body  is  long  and  cylindrical,  and  his  skin  is  covered 
with  small  spines,  which  make  it  rough,  almost  like  sandpaper.  He 
has  great  strength  in  his  fins  and  tail,  and  with  them  can  knock  a 
man  from  his  seat  in  a  boat,  or  even  crush  the  boat.  The  Shark’s 
mouth  is  on  the  under  side  of  his  head,  and  he  is  compelled  to 
turn  on  his  side  or  back  when  he  seizes  his  prey.  If  it  were  not  for 
this,  his  victims  would  be  even  more  numerous  than  thev  are;  but  in 
the  second  or  two  that  he  must  take  to  turn  on  his  side  before  he 
can  bite,  they  sometimes  get  away. 
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The  Shark’s  mouth  is  armed  with  triangular-shaped  teeth,  arranged 
in  semi-circular  rows.  There  are  several  rows  of  these  sharp  and 
terrible  teeth,  which  point  inward,  but  only  the  front  row  is  used  at 
one  time.  The  others  lie  flat  in  the  Shark’s  mouth,  until  the  teeth  of 
the  front  row  are  broken,  then  the  teeth  of  the  second  row  rise  and 
take  their  place. 

Sharks  are  most  abundant  in  warm  waters,  but  are  found  in  tem¬ 
perate  seas  as  well,  all  over  the  world ;  and  one  or  two  species  appear 
in  arctic  waters.  They  do  not  usually  leave  salt  water,  but  when  a 
Shark  follows  a  ship  for  weeks,  as  he  sometimes  does,  he  continues  his 
pursuit  into  the  brackish  water  of  a  river  before  he  abandons  the  chase. 

The  White  Shark,  the  largest  of  the  species,  is  often  thirty  or  forty 
feet  long.  He  is  the  typical  w  man-eater  ®  Shark,  and  the  most  dreaded 
fish  that  swims  the  ocean.  He  will  follow  a  ship  through  the  open 
seas  for  weeks,  greedily  devouring  the  refuse  thrown  overboard  and 
waiting  patiently,  with  the  hope  that  some  human  being  will  fall  from 
the  ship  into  the  sea, —  for  this  great  Shark  is  very  fond  of  human 
flesh.  He  can  bite  a  man  in  two  with  one  snap  of  his  mighty  jaws, 
and  has  been  known  to  throw  himself  across  a  boat  in  his  fierce  greed. 

The  Mackerel  Shark,  which  reaches  a  length  of  ten  feet,  is  so 
called  because  he  preys  on  the  mackerel  and  other  fish,  and  for  this 
reason  is  cordially  hated  by  the  fishermen. 

One  of  the  most  remarkable  species  is  the  Hammer-headed  Shark. 
The  Hammer-head  is  about  fifteen  feet  long,  and  his  head  expands 
into  two  lobes.  In  the  end  of  each  lobe  is  an  eye.  As  the  head 
is  uniform  in  size  on  both  sides,  it  is  really  more  like  the  head  of  a 
mallet  than  that  of  a  hammer. 

The  Thresher  Shark,  which  reaches  fifteen  feet  in  length,  has  a 
remarkable,  upward-curving  tail,  which  constitutes  about  half  his  entire 
length.  With  this  tail  he  threshes  the  water  and  so  frightens  the 
fish  on  whom  he  seeks  to  make  a  meal.  They  huddle  together,  while 
the  Thresher  Shark  swims  around  them,  choosing  a  fish  here  and 
there,  as  he  passes. 

The  Dogfish  is  a  small  Shark,  from  one  to  three  feet  long  and  about 
fifteen  pounds  in  weight.  This  fish  is  as  fierce  as  other  Sharks,  in  pro¬ 
portion  to  his  size,  and  does  a  great  deal  of  damage  to  the  fishermen’s 
nets  by  biting  the  meshes  with  his  sharp  teeth,  in  order  to  get  at 
the  fish  which  have  been  caught  in  the  net.  Off  the  New  England 
coast,  the  Dogfish  are  caught  in  great  numbers,  and  from  their  livers 
an  oil  is  made.  A  thousand  Dogfish  livers  will  make  a  barrel  of  oil. 

Shark’s  fins  are  used  for  making  gelatin,  more  largely  in  China, 
perhaps,  than  anywhere  else;  but,  except  for  the  gelatin  and  the  oil 
obtained  from  the  liver  of  the  Dogfish  and  some  other  species,  the  Shark 
5— 163 


2674 


THE  SHARK 


is  of  little  value.  The  rough  skin,  known  as  (<  shagreen,  ®  is  sometimes 
used  for  polishing  wood,  or  for  covering  sword-grips.  The  flesh  is  not 
palatable,  although  savages  eat  it.  The  damage  that  the  Shark  does 
by  killing  other  fish  more  than  offsets  the  small  good  we  get  from  him, 
and,  as  no  year  passes  when  he  does  not  take  a  considerable  number 
of  lives,  we  are  justified  in  regarding  him  as  a  pirate,  to  be  hunted 
down  and  killed  wherever  found. 

Sharks  do  not  spawn  like  other  fish,  and  all  fishermen  will  tell 
you  they  are  glad  a  Shark  cannot  lay  a  hundred  thousand  eggs,  as  a 
shad  does.  Think  how  the  ocean  would  swarm  with  these  dreadful 
monsters,  if  such  were  the  case!  Some  species  of  the  Shark  lay  eggs, 
usually  two  at  a  time.  They,  are  square  or  oblong  in  shape  and 
covered  with  a  case  like  leather.  At  each  corner  of  the  egg-case  is 
a  little  string,  with  which  the  egg  becomes  tangled  among  the  sea¬ 
weed  and  so  cannot  drift  into  too  deep  water.  When  matured,  the 
young  Shark  breaks  out  of  this  case  and  feeds  on  a  sac  full  of  yolk, 
which  is  attached  to  the  under  part  of  his  body,  until  he  is  old 
enough  to  find  and  eat  live  food.  You  may,  perhaps,  have  seen  the 
dark-colored,  square,  leather-like  egg-cases  tangled  in  the  seaweed  cast 
up  on  the  beach.  All  Sharks  do  not  lay  eggs  which  are  deposited 
among  the  weeds,  in  this  way.  Some  species  retain  their  eggs  within 
their  bodies,  and  the  eggs  mature  and  the  young  Sharks  are  born  in 
a  chamber  which  nature  has  provided  for  the  purpose.  They  do  not 
leave  this  chamber  in  the  parent  Shark’s  body  until  they  are  able  to 
look  out  for  themselves. 

The  large  Shark  is  generally  killed  with  the  harpoon;  sometimes, 
however,  he  is  caught  on  a  great  hook  at  the  end  of  a  chain.  The 
hook  is  baited  with  meat  and  the  Shark  swallows  it  greedily.  He  is 
drawn  to  the  side  or  deck  of  the  ship  and  dispatched  with  an  ax. 

There  are  natives  in  the  South  Seas  who  are  bold  enough  to  risk 

their  lives  by  venturing  into  the  water  to  kill  a  Shark.  When  he 
rushes  upon  the  man  whom  he  intends  to  bite  in  two,  the  latter  must 
choose  to  a  nicety  the  moment  when  the  Shark  turns  on  his  side,  and 

drive  a  knife  into  the  great  fish.  It  is  a  dangerous  business  for  the 

Shark-slayer. 

Sharks  are  generally  gray  or  grayish  brown  above,  and  white  under¬ 
neath.  There  is,  however,  the  Blue  Shark,  which  has  a  blue  back, 
and  the  Tiger  Shark,  or  Zebra  Shark,  of  the  Indian  Ocean,  which  is 
a  brownis’h  yellow,  barred  with  black. 

Sharks  usually  hunt  each  for  himself;  but  the  Dogfish  travel  in 
schools,  and,  in  tropical  waters,  a  school  of  Sharks  sometimes  appears 
in  pursuit  of  a  boat,  which  contains  a  possible  dinner  in  the  shape  of 
a  man. 


THE  DRUM 
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THE  DRUM 

The  Drum  is  one  of  the  few  fishes  that  make  a  characteristic  noise 
with  the  throat.  The  name  (( Drum  ®  is  applied  to  several 
species  of  fish,  all  of  which,  however,  have  in  common  the  abil¬ 
ity  to  produce  sounds  resembling'  the  rolling  or  rumbling  of  a  drum. 
It  is  supposed  that  the  noise  is  made  by  a  contraction  of  the  fish’s  air- 
bladder,  although  some  people  think  it  is  made  by  the  rubbing  to¬ 
gether  of  bones  in  the  throat.  As  the  noise  is  most  often  heard 
during  the  mating  season,  it  is  thought  that  the  fishes  use  it  to  call 
to  their  mates.  Sometimes  the  term  (<  Croaker  ®  or  <(  Grunter  »  is  ap¬ 
plied  to  the  Drum. 

The  Sea  Drum  is  a  good-sized  fish  and  weighs  twenty  or  thirty 
pounds.  A  full-grown  Drum  sometimes  weighs  eighty  pounds.  From 
his  lower  jaw  hang  little  barbels,  or  feelers,  so  that  he  looks  as  if  he 
had  a  chin  whisker.  The  young  Drum  has  four  or  five  dark,  vertical 
bands  across  his  silvery  coat;  but  when  he  gets  to  be  an  old  fish,  he 
has  a  uniform  dark  color. 

The  Drum  is  a  bottom-feeder  and  his  barbels  are  to  help  him  in 
feeling  his  way  over  muddy  places.  He  has  very  strong,  flat  and  pow¬ 
erful  jaws,  so  that  he  can  easily  crush  an  oyster  shell.  If  you  try  to 
break  an  oyster  shell  with  your  hands,  you  will  find  that  you  need  a 
hammer.  But  the  Drum  can  break  it  with  his  jaws,  so  you  can  see 
how  strong  they  are.  He  is  fond  of  clams,  mussels  and  scallops,  as 
well  as  oysters.  Oyster-growers  complain  of  the  mischief  done  by  this 
fish  on  their  oyster-beds,  for  he  sometimes  tears  from  the  bottom  and 
crushes  more  oysters  than  he  can  eat,  apparently  because  it  amuses 
him. 

When  the  breeding  season  is  near,  in  the  spring,  the  male  fish 
(<  drums  w  very  loudly.  The  female  also  drums,  but  less  noisily. 
The  eggs  are  as  large  as  shot,  and  dark  brown  in  color.  They  sink 
to  the  bottom  and  mature  there.  The  flesh  of  the  Drum  is  coarse, 
and  is  often  filled  with  worms,  so  that  this  fish  does  not  take  high 
rank  among  the  food-fishes. 

The  Red  Drum,  which  is  also  called  the  Beardless  Drum,  because 
he  has  no  feelers  on  his  lower  jaw,  or  the  Branded  Drum,  because  he 
has  a  peculiar  spot  on  his  tail,  is  a  favorite  fish  in  southern  waters. 
The  flesh  is  not  always  red,  as  his  name  indicates,  although  it  usually 
has  at  least  a  faint  tinge  of  pink. 

The  Red  Drum  is  a  game  fish  and  will  give  a  fisherman  a  lively 
battle  before  he  is  landed,  for  he  ranges  in  weight  from  twenty  to 
forty  pounds,  and  is  often  four  or  five  feet  long.  He  does  not  feed 
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exclusively  on  the  bottom,  like  the  Sea  Drum,  but  resembles  that  fish 
in  most  of  his  habits.  This  fish  is  taken  in  gill-nets,  and  is  con¬ 
sidered  good  food. 

The  fresh-water  Drum,  which  is  called  (<  Sheepshead  ”  in  the  Great 
Lake  region,  and  (<  Croaker”  in  Indiana,  grows  to  a  length  of  four 
feet  and  weighs  fortv  or  fifty  pounds.  He  is  found  only  in  the  larger 
lakes  and  streams  and,  as  the  flesh  is  coarse  and  tough,  it  does  not 
rank  high  as  food.  Shellfish,  crabs  and  shrimps  are  the  chief  food  of 
this  fish,  although  he  devours  other  fishes  at  times. 


THE  PIPE-FISH  AND  THE  SEA-HORSE 

The  Pipe-fish  has  a  very  slender  body  and  his  jaws  are  united,  so 
as  to  form  a  long  tube,  through  which  he  takes  his  food.  He 
is  found  in  all  seas  and  varies  in  length  from  three  or  four 
to  twelve  inches. 

The  Pipe-fish  lives  in  the  eel-grass,  that  grows  along  shore,  and 
feeds  on  such  tiny  sea  creatures  as  he  can  capture  with  his  tube¬ 
like  snout.  But  the  most  interesting  fact  about  this  fish  relates  to 
the  young.  The  female  lays  her  eggs  and  then  the  male  places  them 
in  a  pouch  under  his  tail.  There  the  eggs  are  hatched,  and  the  young 
fry  remain  inside  the  parent’s  pouch  for  some  time.  If  you  take  a 
Pipe-fish  and  shake  the  fry  from  his  pouch  and  then  put  him  back  in 
the  water,  the  fry  will  immediately  hasten  to  get  into  the  pouch 
again.  Only  the  male  fish  has  this  pouch,  and  he  looks  after  the 
young  fish,  without  help  from  the  female.  This  provision  for  carry¬ 
ing  his  young  gives  the  Pipe-fish  the  same  place  among  fishes  that 
the  kangaroo  and  the  opossum,  both  of  which  are  pouched  animals, 
have  among  the  quadrupeds. 

One  of  the  oddest  of  the  little  creatures  of  the  sea  is  the  Hip¬ 
pocampus,  or  Sea-horse.  In  the  mythology  of  the  ancient  Greeks, 

the  steed  of  Neptune,  god  of  the  ocean,  was  the  Hippocampus  —  a 
fish  with  a  horse’s  head.  So  that  name  was  given  this  little  crea¬ 
ture.  which  is  only  about  six  inches  long,  because  he  presented  the 
appearance  of  a  horse’s  head  on  a  fish’s  body.  He  has  a  tube-like 

snout,  like  the  Pipe-fish,  and  his  body  is  covered  with  hard  plates. 

His  tail  curves  and  twists  very  easily,  and  the  Sea-horse  uses  it  for 
clinging  to  weeds  or  other  things.  He  always  maintains  an  upright 
position  in  the  water,  which  makes  him  look  very  much  like  the 
knight  on  a  chessboard.  Most  fishes  have  fixed  eves,  but  the  Sea¬ 
horse  can  move  one  eye  in  one  direction  at  the  same  time  that  he 
moves  the  other  in  the  opposite  direction. 
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The  Sea-horse  does  not  swim  about  like  other  fishes,  but  clings 
to  a  weed  by  his  tail  and  sucks  into  his  tube-like  mouth  water- 
insects  and  tiny  sea  creatures  that  come  his  way.  He  takes  care  of 
the  young  Sea-horse  in  the  way  that  the  Pipe-fish  takes  care  of  his 
young,  by  carrying  them  in  a  pouch  under  his  tail.  He  is  usually 
found  in  the  eel-grass,  near  the  shore. 

In  Australian  waters  there  is  a  Sea-horse  provided  with  long 
strips  of  skin-like  formation,  which  look  like  weeds  as  they  float  in 
the  water,  and  serve  to  hide  the  Hippocampus  from  his  enemies, 
and  also  from  the  insects  and  other  creatures  on  which  he  feeds. 


THE  REMORA  AND  THE  LUMP-FISH. 

The  Remora  is  a  remarkable  fish,  found  chiefly  in  tropical  waters. 
He  has  on  the  upper  part  of  his  head  a  disk,  so  made  that 
with  it  he  can  attach  himself  to  any  object  by  such  powerful 
suction  that  he  cannot  be  removed  until  he  chooses.  The  Remora 
often  attaches  himself  to  the  under  side  of  whales,  sharks,  and  sword¬ 
fishes,  and  in  this  way  is  carried  through  the  water  without  having 
the  trouble  of  swimming  for  himself.  When  he  sees  food  that  he 
thinks  will  suit  his  taste,  he  lets  go  his  hold,  secures  the  food,  and 
then  returns  again  to  his  place  under  the  large  fish. 

The  Common  Remora  is  about  eight  inches  long,  but  other  species 
grow  to  be  much  larger.  The  natives  of  the  West  Indies  formerly 
employed  the  Remora  to  catch  fish  for  them.  They  fastened  a  cord 
to  the  Remora’s  tail  and  then  put  him  in  the  sea  to  seek  a  fish,  to 
which  he  made  fast  by  means  of  his  sucking  disk.  Then  they  drew 
the  Remora  into  the  boat,  and  along  with  him  the  fish  he  had  caught, 
which  could  not  get  away,  no  matter  how  hard  he  struggled.  Colum¬ 
bus  found  the  natives  of  Cuba  using  the  Remora  in  this  way,  when  he 
first  visited  that  island;  and  even  now  this  remarkable  fish  is  used  by 
the  natives  of  Zanzibar,  a  large  island  off  the  east  coast  of  Africa, 
to  catch  turtles. 

The  Remora  is  easily  tamed  and  will  allow  his  owner  to  handle 
him  without  attempting  to  escape.  When  not  in  use,  he  is  kept  in  a 
canoe  full  of  water,  and  well  fed.  To  catch  a  turtle,  the  owner  of 
the  Remora,  who  has  his  fish  secured  by  means  of  a  cord  fastened  to 
a  ring  in  his  tail,  puts  his  fish  into  water  where  turtles  are  likely  to 
be  found,  and  the  Remora  fastens  to  the  under  shell  of  the  turtle 
with  his  sucking-disk:  The  two  are  then  pulled  ashore;  the  Remora 
releases  his  hold  on  the  captured  turtle  and  is  ready  to  go  for  an¬ 
other. 
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The  Lump- Fish,  Lump-Sucker  or  Sea-Owl,  for  all  these  names 
are  applied  to  the  same  fish,  is  short  and  <(  lumpy. w  His  skin  is  cov¬ 
ered  with  spiny  tubercles,  and  the  under  fins  grow  together  so  as  to 
make  a  sort  of  sucking  disk,  much  like  that  which  the  Remora  has 
on  the  top  of  his  head.  The  Lump-Fish  can  hold  to  other  objects 
with  a  powerful  suction,  by  means  of  this  disk.  Most  of  his  time  he 
spends  on  the  bottom  of  the  sea,  for  he  is  a  poor  swimmer.  He  feeds 
chiefly  on  smaller  fish  that  come  near  the  place  where  he  lies  in  wait 
for  them.  In  May  and  June,  the  Lump-Fish  seeks  shallow  water  in 
which  to  spawn.  The  male  makes  a  pit  in  the  sand  and  surrounds  it 
with  stones.  In  this  nest  the  female  deposits  her  eggs,  which  num¬ 
ber  several  hundred  thousand.  The  male  fish  remains  near  the  nest 
and  watches  over  the  eggs  and  the  fry,  when  they  are  hatched. 

The  Lump-Fish  varies  in  length  from  eighteen  inches  to  two 
feet.  He  is  an  awkward-looking  and  slow-moving  fish,  but  his  colors 
are  very  beautiful,  and  include  various  tints  of  orange,  purple,  and 
blue. 


THE  DOLPHIN 

The  Dolphin  belongs  to  the  same  order  as  the  whale.  The  true 
Dolphin  is  a  mammal,  and  the  so-called  Dolphin,  which  exhibits 
wonderful  changes  of  color  in  dying,  is  a  fish.  How  the  latter 
came  to  receive  the  true  Dolphin’s  name  it  is  hard  to  say;  it  may 
have  been  given  to  him  because  both  are  fond  of  leaping  from  the 
water  and  playing  upon  the  surface. 

The  Dolphin  is  classed  among  the  whales  that  have  teeth,  and  he 
is  better  provided  with  teeth  than  the  great  sperm  whale,  for  where 
the  latter  has  teeth  only  on  the  lower  jaw,  the  Dolphin  has  both  upper 
and  lower  teeth.  His  snout  tapers  to  a  somewhat  pointed  beak,  and 
the  fin  on  his  back  is  large  and  conspicuous.  In  both  these  features 
he  differs  from  the  true  whales.  The  Dolphin  has  a  single  blowhole, 
and  spouts  vapor  and  water,  as  other  whales  do. 

There  ai'e  several  kinds  of  Dolphins.  Most  of  them  live  in  the 
ocean,  but  there  are  some  that  live  in  the  lower  courses  of  oreat 
rivers,  such  as  the  Amazon  in  South  America  and  the  Ganges  in 
India.  The  common  Dolphin  is  most  abundant  in  the  Mediterra¬ 
nean  Sea  and  the  Atlantic  Ocean.  He  is  commonly  over  six  feet 
long.  His  color  is  black  on  the  back,  gray  on  the  sides,  and  white 
underneath.  His  body  tapers  toward  the  tail,  which  is  broad  and  flat 
and  shaped  like  a  crescent. 

Dolphins  live  in  companies,  or  shoals,  as  they  are  called,  and  are 
very  playful  creatures.  When  they  catch  sight  of  a  ship,  they  draw 
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near  and  seem  to  delight  in  performing  their  best  tricks,  as  though 
for  the  pleasure  of  those  who  are  looking  on.  They  leap  out  of  the 
water  and  display  their  bodies  in  graceful  curves;  again  they  race 
along  beside  the  ship,  just  below  the  surface  of  the  water,  which 
their  thin  back  fins  cut  as  a  knife  might  do;  then  they  dive  and  rise, 
blowing  and  spouting,  and  leap  over  each  other  with  many  graceful 
motions. 

The  Dolphin  is  a  greedy  feeder,  and  not  only  eats  the  fishes  and 
smaller  sea  animals,  but  is  said  to  attack  the  weak  members  of  his 
own  family.  The.  young  are  brought  forth  alive  and  suckled  by  the 
mother,  as  in  the  case  of  land  mammals. 

The  Bottle-nosed  Dolphin  gets  his  name  from  the  fact  that  his 
snout  is  rounded  into  something  like  the  form  of  a  bottle. 

The  Dolphin’s  fat  yields  oil  similar  to  that  obtained  from  the  large 
whale,  but  there  is  less  of  it  and  the  creature  is  not  easily  caught, 
so  Dolphin-hunting  has  never  been  a  serious  pursuit. 

The  large  head  and  brain  of  this  animal  gave  him  a  reputation  for 
wisdom,  among  the  ancients,  and  they  treated  the  Dolphin  as  a-  sa¬ 
cred  fish.  He  was  supposed  to  confer  great  benefits  on  mankind.  He 
was  the  favorite  of  Apollo,  whose  oracle  at  Delphi  was  named  for 
this  animal.  Representations  of  the  Dolphin  appear  on  old  seals  or 
coins  of  the  Greeks  and  Romans.  The  early  French  princes  also 
used  the  same  emblem  on  their  coats-of-arms,  and  from  the  name 
Dolphin  came  the  name  of  the  province  of  Dauphine.  From  that,  in 
time,  came  the  title  of  Dauphin,  which  was  given  to  the  heir  appar¬ 
ent  to  the  French  throne. 


THE  COD 

(<rpHE  exquisite  flavor  of  Codfish,  salted,  made  into  balls,  and  eaten  of 
a  Sunday  morning!  w  That  is  the  way  so  eminent  a  statesman 
as  Senator  George  F.  Hoar,  of  Massachusetts,  pays  tribute  to 
the  excellence  of  the  Codfish.  In  New  England,  <(  codfish  balls w  are 
a  favorite  dish  for  Sunday  morning  breakfast. 

The  Cod  is  one  of  the  most  important  of  our  food-fishes  and  the 
business  of  catching  and  salting  Cod,  and  of  making  oil  from  their  livers, 
furnishes  employment  to  many  thousands  of  people,  not  only  in  the 
United  States,  but  in  Europe,  also. 

Many  years  ago,  the  people  of  Massachusetts,  who  were  largely  en¬ 
gaged  in  the  Cod-fishery,  hung  a  wooden  Codfish  in  the  hall  of  their 
House  of  Representatives,  as  a  token  of  the  importance  of  this  fish  to 
the  state;  and  the  wooden  fish  still  occupies  this  place  of  honor  in  the 
state-house. 


2680 


THE  COD 


The  Cod  is  a  cold-water  fish  and  is  found  in  the  North  Atlantic, 
North  Pacific,  and  Arctic,  oceans.  He  migrates,  not  North  and  South, 
but  to  and  from  shore,  seeking  water  of  a  favorable  temperature. 
The  Grand  Banks  of  Newfoundland  have  been  famous  for  many  years 
as  the  favorite  home  of  the  Cod,  and  in  those  cheerless,  foggy  regions 
many  fishermen  have  lost  their  ships  and  their  lives. 

Codfish  sometimes  weigh  as  much  as  one  hundred  pounds,  but 
specimens  of  that  size  are  rare.  Ordinarily  they  vary  from  two  to 
ten  pounds.  A  Cod  weighing  twenty  pounds  measures  about  three 
feet  in  length.  The  color  of  the  Cod  varies  much  according  to  the 
food  he  eats;  it  may  be  brownish,  greenish,  or  reddish.  The  Cod  has 
three  fins  on  his  back  and  two  underneath,  and  from  his  lower  jaw 
hangs  one  little  barbel  or  feeler,  like  those  of  the  horned-pout. 

The  Cod  is  a  voracious  fish,  and  eats  not  only  other  fishes,  but  all 
kinds  of  shellfish,  lobsters,  and  clams,  and  he  has  been  known  to 
rise  to  the  surface  and  seize  ducks.  He  seems  to  have  much  the 
same  kind  of  appetite  as  the  ostrich,  for  such  things  as  scissors,  oil¬ 
cans,  corn-cobs,  and  other  hard  substances,  have  been  found  in  his 
stomach.  Stones  have  also  been  found  in  the  Cod’s  stomach,  and 
from  this  fact  the  old  fishermen  used  to  say  that  the  Cod  (<  took  in 
ballast  w  and  sought  deeper  water  when  a  storm  was  brewing;  it  is 
probable,  however,  that  the  stones  were  swallowed  because  sea- 
anemones  or  other  food  which  the  Cod  likes  was  fastened  to  them. 
Some  Cod  feed  almost  entirely  at  the  bottom,  while  others  swim 
higher,  but  they  are  not  a  surface-swimming  fish,  like  the  mackerel. 

The  spawning  time  of  the  Cod  is  from  September  to  November. 
This  fish  does  not  make  a  nest,  or  attach  the  spawn  to  a  rock;  it  does 
not  even  seek  shoal  water,  but  spawns  in  deep  water  and  allows  the 
eggs  to  float  where  they  may.  The  eggs  are  very  small,  and  from  a 
fish  weighing  seventy-five  pounds  more  than  nine  million  eggs  have 
been  taken. 

Cod  are  always  caught  with  hook  and  line,  and  are  never  netted. 
The  trawl,  so  arranged  that  the  baited  hook  lies  on  the  bottom,  is 
used  to  catch  the  bottom  feeders;  and  the  hand  line,  where  the  hook 
hangs  free  in  the  water,  for  the  higher  swimming  fish.  One  man  has 
been  known  to  catch  five  hundred  Cod  in  a  day.  Off  the  Grand 
Banks  it  is  cold,  dangerous  work.  If  you  want  to  read  a  vivid  de¬ 
scription  of  Cod-fishing,  as  it  really  is,  you  should  get  Rudvard  Kip¬ 
ling’s  (<  Captains  Courageous, *>  which  tells  the  story  in  fascinating  style. 

The  flesh  of  the  Cod  is  delicious,  when  eaten  fresh,  but  the  most 
of  those  caught  are  dried  and  salted,  in  which  form  the  Cod  becomes 
an  important  article  of  commerce.  The  great  increase  in  the  use  of 
Cod-liver  oil  as  a  medicine  has  added  to  the  importance  of  the  cod- 
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fishery.  Cod-liver  oil  is  known  to  be  one  of  the  most  valuable  medi¬ 
cines  for  building  up  muscle  and  tissue  and  giving  new  strength  to 
the  body.  The  (<  sound ®  or  swimming-bladder  of  the  Cod  is  used 
for  making  isinglass.  So  we  see  that  this  fish  is  one  of  the  most 
useful  we  have.  Closely  related  to  the  Cod  are  the  Pollock,  the 
Haddock  and  the  Hake. 

The  Pollock,  unlike  the  Cod,  swims  near  the  surface  of  the  water. 
He  preys  on  the  young  Cod,  in  preference  to  any  other  kind  of  fish. 
In  his  structure  and  most  of  his  habits,  he  resembles  the  Cod.  The 
Pollock’s  liver  is  larger  than  that  of  the  Cod,  and  the  oil  obtained 
from  it  is  sold  as  Cod-liver  oil,  or  mixed  with  the  true  Cod-oil.  The 
eggs  of  the  Pollock  are  large  and  are  salted  and  sold  as  caviar. 

The  Haddock,  another  relative  of  the  Cod,  has  two  black  spots, 

one  on  either  side  of  his  body,  and  the  fishermen  used  to  say  that 

they  are  the  thumb-and-finger  marks  of  Saint  Peter,  who  took  the 
tribute  money  out  of  the  mouth  of  a  fish  of  this  species.  But  it  is  to 
be  feared  that  this  is  only  a  (<  fisherman’s  story, ®  for  there  is  no  fish 
like  the  Haddock  in  the  sea  of  Galilee,  where  Peter  followed  the 
calling  of  a  fisherman.  The  Haddock  is  not  so  active  and  powerful 
a  fish  as  the  Cod;  in  size  he  averages  from  three  to  five  pounds. 
The  Haddock  spawns  in  the  spring,  on  rocky  bottoms.  His  food  is 
much  like  that  of  the  Cod;  he  is  especially  fond  of  clams,  and 
greedily  devours  the  spawn  of  other  fishes.  The  flesh  of  the  Haddock 
is  almost  as  good  as  that  of  the  Cod.  Many  people  like  the  one  as 
well  as  the  other;  and  as  it  keeps  well  on  ice,  fresh  Haddock  is  sold 

in  the  fish  markets  of  all  the  large  cities,  and  it  is  safe  to  say  that 

it  furnishes  the  basis  for  nine  out  of  every  ten  so-called  (<  Codfish 
Chowders. ®  Do  you  know  what  (<  Finnan  Haddie  ®  is  ?  You  will  guess 
from  the  latter  part  of  the  name  that  it  has  something  to  do  with  the 
Haddock.  It  is,  in  fact,  simply  Haddock  smoked  and  cured  by  the 
method  first  used  at  the  little  town  of  Findon,  in  Scotland.  From 
<(  Findon  Fladdock  ®  the  name  has  come  to  be  <(  Finnan  Haddie. ® 

The  Hake  is  a  fish  much  like  the  Cod,  and  is  split,  dried  and 
salted  in  the  same  way.  It  is  often  substituted  for  the  real  Cod  in 
the  (<  boneless  codfish®  sold  by  the  grocer;  for,  with  the  bones  re¬ 
moved,  it  is  hard  to  tell  Hake  from  Cod.  The  (<  sounds  ®  of  Hake 
are  used  in  making  isinglass,  and  the  catching  of  this  fish  has  be¬ 
come  an  industry  of  some  importance,  especially  since  there  have 
been  so  many  <(  bad  years  ®  in  the  Cod-fishery,  when  the  Cod  have 
appeared  in  such  small  numbers  as  to  cause  great  suffering  among  the 
poor  people  who  gain  a  livelihood  by  fishing  for  them  w  off  shore,® 
from  Massachusetts  to  New  Brunswick.  To  these  people  the  Hake 
has  often  been  a  welcome  visitor,  in  place  of  the  Cod. 
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THE  ANGLER 

The  Angler,  which  is  also  called  the  Goose-fish,  or  the  Fishing- 
frog,  is  an  odd  specimen  of  the  fish  family.  He  is  a  shore  fish 
and  usually  lives  at  the  bottom,  among  the  weeds  and  rocks. 
His  body  is  almost  round,  with  a  tapering  tail;  in  fact,  he  is  shaped 
something  like  a  tadpole,  only  he  is  much  larger,  sometimes  as  much 
as  five  feet  in  length. 

The  Angler  has  a  (<  hummocky”  appearance;  that  is,  the  upper 
part  of  his  body  is  irregular  in  outline,  and  as  he  lies  on  the  bottom, 
he  might  very  well  be  mistaken  for  a  rock.  His  eyes,  too,  which 
look  upward,  might  be  mistaken  for  barnacles  attached  to  the  rock. 
Growing  out  of  the  Angler’s  head  are  several  long,  slender,  upright 
stalks.  The  front  stalk  ends  in  a  leaf-like  structure.  It  was 
supposed  for  many  years  that  the  fish  waved  these  stalks  to  and  fro 
in  the  water  to  attract  other  fish  within  his  reach.  Some  naturalists 
now  say  this  is  not  true,  but  they  do  not  give  us  any  other  good  rea¬ 
son  why  the  fish  should  have  such  curious  members.  It  was  from 
this  supposed  use  of  his  w  tackle  ”  that  the  fish  got  his  name  of  Angler. 

He  is  also  called  the  Fishing-frog,  because  he  can  give  a  little  up¬ 
ward  spring,  like  a  frog,  in  order  to  seize  his  prey;  and  as  for  his 
other  name  of  <(  Goose-fish,  ”  it  is  said  that  he  can  capture  and  swal¬ 
low  a  wild  goose  or  duck.  This  does  not  seem  improbable,  when  we 
remember  that  he  has  a  mouth  half  as  wide  as  he  is  long,  and  an  ap¬ 
petite  to  match  his  capacity. 

The  Angler  spawns  in  summer,  on  our  eastern  Atlantic  coast. 
One  fish  yields  thirty  or  forty  thousand  eggs,  which  float  near  the  sur¬ 
face  of  the  water  in  a  ribbon-like  strip,  perhaps  twelve  inches  wide 
and  often  forty  feet  long.  The  eggs  adhere  to  each  other  in  a  gluti¬ 
nous  mass.  The  Angler  is  able  to  live  out  of  water  for  some  time, 
and  has  been  known  to  eat  other  fishes  caught  at  the  same  time  as 
himself,  after  they  had  been  thrown  ashore. 


THE  TUNNY 

Along  our  northeastern  coast,  the  name  (<  Horse  Mackerel  ”  is  given 
to  a  large  fish  which  should  properly  be  called  <(  Tunny.  ”  The 
Tunny  is  the  largest  of  all  the  bony,  fishes,  for  the  sharks  are 
without  a  bony  skeleton  and  the  whales,  you  must  remember,  are  not 
fishes,  but  mammals.  So  the  Tunny  stands  at  the  head  of  the  bony 
fishes  in  size ;  and  in  strength  and  power,  he  is  worthy  of  his  size. 


MULLET 
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The  Tunnies  ordinarily  taken  are  eight  or  nine  feet  in  length,  but 
sometimes  one  grows  to  be  twelve  or  fifteen  feet  long  and  weighs  a 
thousand  pounds  or  more.  He  is  black  above,  silvery  on  the  sides 
and  white  underneath. 

The  Tunny  feeds  on  all  fish  smaller  than  himself  and  is  particu¬ 
larly  fond  of  mackerel.  He  is  usually  seen  in  the  neighborhood  of  a 
school  of  mackerel,  and  sometimes  plunges  through  the  fishermen’s 
net,  in  his  effort  to  reach  one  of  them.  He  swims  very  fast  and  few 
fish  can  get  away  from  him.  But  he  runs  away  himself  when  he 
sees  a  whale  approaching,  for  a  Tunny  makes  just  a  meal  for  the 
whale,  and  has  the  good  sense  to  swim  away  when  he  appears. 

You  can  see  that  it  would  not  be  easy  to  catch  a  fish  as  large 
and  strong  as  the  Tunny  with  a  hook  and  line,  or  in  a  net.  As  he 
swims  at  the  surface  of  the  water,  he  is  usually  taken  by  harpooning, 
in  the  same  way  that  the  swordfish  is  captured.  In  New  England 
waters,  he  is  captured  in  traps,  and  in  the  Mediterranean  Sea,  where 
Tunny-fishing  is  an  industry  of  great  importance,  he  is  taken  in  a 
very  strongly-made,  funnel-shaped  net,  as  much  as  a  quarter  of 
a  mile  in  length. 

Very  little  is  known  about  the  spawning  habits  of  this  great  fish. 
In  this  country  his  flesh  is  seldom  used  at  table,  although  it  is 
sometimes  fed  to  fowls.  But  from  some  parts  of  the  fish  an  excellent 
quality  of  oil  is  obtained.  Sometimes  one  fish  yields  as  much  as 
twenty  gallons  of  oil.  In  Europe,  the  flesh  of  the  Tunny  is  greatly 
liked,  as  we  may  judge  from  the  number  of  people  engaged  in  the 
Tunny  fisheries  of  the  Mediterranean ;  but  it  is  not  sold  to  be  eaten 
in  a  fresh  state,  but  salted  or  preserved  in  oil  for  future  use.  The 
Tunny  is  a  warm-water  fish,  and  appears  on  our  northern  coast 
only  from  June  to  October. 

The  Bonito,  a  fish  which  belongs  to  the  same  family  as  the  Tunny, 
is  much  smaller.  He  weighs  from  six  to  ten  pounds  and  is  often 
sold  as  w Spanish  Mackerel.”  He  is  a  very  active  fish  and  a  swift 
swimmer  —  one  of  the  swiftest  of  which  we  know. 


THE  MULLET 

The  Mullet  is  one  of  the  most  common  fishes  of  the  South  Atlantic 
and  Gulf  waters,  and,  in  the  states  washed  by  those  waters,  is 
an  important  food  fish. 

The  Mullet  is  a  bottom-feeder,  and  takes  a  bite  of  mud  with  as 
much  apparent  relish  as  if  it  were  meat.  "What  he  really  does,  how¬ 
ever,  is  to  filter  out  the  earth  and  retain  the  animal  life  which  exists 
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in  the  mud.  He  has  feeble  teeth,  or  none  at  ail,  but  his  filtering 
apparatus  is  excellent.  He  does  not  prey  on  other  fish,  but,  un¬ 
fortunately  for  him,  nearly  all  the  other  fishes,  larger  than  himself, 
find  him  excellent  for  food.  So  between  his  enemies  in  the  sea  and 
the  men  with  nets,  the  Mullet  finds  it  hard  to  escape  serving  as  a 
meal  for  somebody. 

The  Mullet  spends  most  of  his  time  in  still,  shallow  water,  over  a 
grassy  or  sandy  bottom.  He  travels  with  his  companion  in  schools, 
and  when  he  finds  a  mouthful  of  satisfactory  food,  the  other  Mullets 
swim  up  in  great  haste  and  flock  about  him,  as  hens  flock  about  one 
of  their  number  that  has  just  pulled  out  of  the  ground  an  especially 
attractive  worm. 

The  spawning  grounds  of  the  Mullet  are  in  brackish  or  fresh 
waters,  at  the  heads  of  bays  or  in  bayous.  They  begin  to  assemble 
in  schools,  in  summer,  and  at  this  season  they  often  swim  at  the 
surface,  and  sometimes  leap  entirely  out  of  water.  They  swim  against 
the  wind  and  the  tide.  In  the  fall  they  run  in  such  vast  schools  that 
the  noise  they  make  by  splashing  in  the  water  can  be  heard  at  a 
distance  of  a  mile  or  more. 

The  Mullet  usually  weighs  from  five  to  seven  pounds.  The  flesh 
is  eaten  fresh  or  salted,  and  the  roe  is  also  eaten  either  fresh  or  dried 
in  the  sun  and  salted.  The  Mullet  is  not  so  important  a  fish  in  the 
states  north  of  Florida,  where  other  fishes  are  more  popular.  In 
Europe  the  Gray  Mullet  is  a  well-known  fish.  He  is  similar  to  the 
American  Mullet  in  his  habits. 

The  Mullet  of  ancient  times  was  the  fish  we  call  the  Red  Mullet 
or  Sun-mullet.  The  Romans  were  very  fond  of  the  flesh  of  this  fish, 
and  one  of  their  customs  was  to  introduce  the  living  fish  at  a  feast, 
in  order  that  the  guest  might  watch  his  display  of  changing  colors, 
as  he  slowly  died.  The  fish  was  then  cooked  and  eaten,  as  a  part  of 
the  feast,  and  the  liver,  minced  in  wine,  was  used  as  a  sauce  for  the 
flesh.  The  fish  has  a  pink  color,  with  yellow  stripes  on  the  side,  but 
as  he  dies,  he  shows  shades  of  purple  and  red. 


THE  TARPON 

When  you  hear  the  word  <(  Tarpon, w  you  think  at  once  of  Florida, 
for  Tarpon-fishing  has  become  one  of  the  popular  sports  of 
the  winter  resorts  along  the  Florida  coast. 

The  Tarpon  is  a  member  of  the  Herring  family,  but  is  much  larger 
than  the  ordinary  herring  or  the  shad,  for  he  grows  to  be  six  feet  long 
and  often  weighs  one  hundred  and  sixty  pounds.  He  is  sometimes 
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called  Tarpum,  Silver  King,  or  Grande  Ecaille,  which  means  Great 
Scale.  Nobody  seems  to  be  able  to  tell  us  just  how  the  name  <(  Tarpon  ® 
originated,  but  the  last  two  names  are  surely  appropriate.  This  fish 
has  scales  which  measure  from  one  to  three  inches  in  diameter  and 
fully  three-fourths  of  each  scale  is  exposed.  «  Silver  King  »  is  equally 
as  good  a  name  as  Great  Scale  Fish,”  for  the  scales  look  as  if  they 
had  been  silver-plated.  You  can  image  what  a  beautiful  fish  the  Tar¬ 
pon  is.  On  his  back,  as  with  other  Herring-fish,  his  scales  grow  dusky, 
but  his  silver  mail  flashes  and  sparkles  from  his  sides  with  wonder¬ 
ful  brilliancy. 

The  Tarpon  may  be  taken  with  a  rod  and  line,  and  when  he  is 
angled  for  in  this  way,  Tarpon-fishing  is  exciting  sport.  If  you  have 
never  fished  for  anything  larger  than  bass  or  pickerel,  fancy  your  sen¬ 
sations  if  you  should  find  at  the  end  of  your  line  a  Tarpon  six  feet 
long  and  weighing  more  than  you  do,  yourself! 

The  Tarpon  makes  a  game  fight  for  freedom,  and  in  his  struggles 
sometimes  leaps  over  the  boat  in  which  the  fisherman  sits  or  stands. 
Fishermen  have  been  seriously  hurt  by  Tarpon  which  leaped  from  the 
water  and  struck  them, —  unintentionally,  of  course, —  while  they  were 
sitting  in  a  boat. 

The  Tarpon  is  found  only  in  the  warm  waters  which  wash  the 
shores  of  the  southern  states  and  the  West  Indies.  His  principal  food 
is  other  fish,  like  the  mullet,  of  which  he  is  very  fond.  Perhaps  he 
learned  to  jump  so  high  and  so  far  out  of  water  by  trying  to  catch 
mullet,  which  have  the  same  habit.  His  mouth  opens  on  the  top  of 
his  snout  and  not  at  the  end,  as  with  other  fish,  and  fishermen  say 
they  have  seen  him  apparently  standing  on  his  head  in  the  mud,  try¬ 
ing  to  reach  little  sea  animals,  which  he  could  not  get  in  the  ordinary 
way  because  they  were  beneath  instead  of  above  him.  But  he  is  able 
to  eat  crabs, —  hard-shell  crabs, —  which  he  crushes  in  his  strong  jaws 
without  difficulty. 

During  the  winter  and  early  spring,  the  Tarpon  is  in  his  best  con¬ 
dition  to  serve  as  food.  In  the  middle  of  the  summer  he  becomes 
lean,  and,  at  the  same  time,  loses  his  fighting  spirit. 

The  scales  of  the  Tarpon  are  used  in  making  fancy-work  and 
souvenirs,  which  are  sold  to  tourists  who  visit  Florida  in  the  winter. 
No  tourist  can  be  said  to  have  <(  done  M  Florida,  nowadays,  unless  he 
has  caught  at  least  one  Tarpon,  and,  as  the  fish  are  plentiful,  he  may 
catch  as  many  as  he  likes. 
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THE  HERRING 

The  Herring-fishery  is  one  of  the  most  important  of  the  world, 
and,  in  times  past,  was  even  more  important  than  it  is  now. 
To  the  people  of  Scotland,  Norway,  Denmark  and  other  coun¬ 
tries  on  the  German  Ocean,  it  is  still  of  great  moment,  and,  on  the 
New  England  and  Canadian  coasts,  rivals  the  cod  and  mackerel  fish¬ 
eries. 

There  are  a  hundred  and  thirty  different  species  of  fish,  which  are 
classed  as  members  of  the  Herring  family,  including  Alewives,  Shad, 
Sardines  and  other  well-known  fish. 

The  common  Herring  is  found  in  the  northern  temperate  waters 
only.  It  appears  in  the  shallower  waters  of  the  coasts  which  it  fre¬ 
quents  at  the  spawning  season,  and  for  the  rest  of  the  year  disap¬ 
pears  in  deep  waters.  A  single  fish  deposits  in  the  sand  about 
seventy  thousand  eggs.  As  Herring  live  in  immense  schools,  it  is 
easy  to  see  why  they  continue  to  thrive  and  increase  from  year  to 
year,  notwithstanding  the  fact  that  millions  are  caught  annually. 

The  Herring  grows  to  be  from  twelve  to  eighteen  inches  long. 
He  has  a  weak  organization  and  is  preyed  upon  by  many  other  fish, 
like  the  dogfish,  etc.,  which  follow  the  great  schools  of  Herring  and 
feed  upon  them  ravenously.  The  Herring  eats  small  sea  animals, 
like  shrimps  and  crabs,  and  fishes  smaller  than  himself. 

Herring  are  usually  taken  with  nets;  and  when  they  are  <(  running  ® 
well,  the  number  caught  is  enormous.  A  small  proportion  of  the 
catch  finds  its  way  to  market  as  fresh  fish,  but  the  greater  part  goes 
to  the  curer,  who  either  smokes  the  fish  or  salts  them  in  brine. 

The  Menhaden  is  a  fish  of  the  Herring  family,  and  the  catching 
of  this  fish  along  the  coast  of  New  England  is  an  important  industry. 
Menhaden  appear  on  the  Atlantic  coast  in  spring,  along  with  the 
shad  and  bluefish;  and  in  winter  go  to  the  warmer  waters  of  the 
tropics  or  swim  far  out  to  sea.  They  swim  in  great  schools,  near  the 
surface  of  the  water,  and  men,  birds  and  other  fishes  thus  find  them 
an  easily-caught  prey.  Their  coats  glitter  with  the  silver-like  luster 
that  is  conspicuous  in  all  members  of  the  Herring  family,  and  at 
night  they  are  phosphorescent. 

The  Menhaden  has  no  teeth,  but,  instead,  several  hundred  fine 
bristles  which  serve  as  a  strainer.  Its  food  is  largely  composed  of 
minute  forms  of  sea  life  found  in  mud,  and  hence  the  necessity  of  a 
strainer  in  the  fish’s  mouth. 

Menhaden  are  used  as  bait  in  fishing  for  cod  and  mackerel,  and 
large  quantities  are  sold  for  this  purpose.  They  are  also  (<  rendered  ® 
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to  yield  large  Quantities  of  oil,  and  the  refuse  of  the  oil  factories  is 
made  into  fertilizer.  Young  Menhaden  are  canned  in  olive  oil  and 
sold  as  “American  Sardines,  ®  and  any  one  who  does  not  think  them  a 
very  rank  and  shameless  imitation  of  the  delicious,  sweet,  real  sardine 
or  pilchard,  also  a  member  of  the  Herring  family,  which  comes  from 
the  Mediterranean,  must  have  a  remarkable  taste  in  the  matter  of  fish. 

Some  of  the  voracious  fishes,  like  the  cod,  bluefish,  and  hake,  de¬ 
pend  largely  on  Menhaden  for  food,  and  so  important  is  this  fish,  not 
only  as  a  catch,  but  as  food  for  other  fishes,  that  if  it  should  dis¬ 
appear  from  our  waters,  some  of  our  best  food-fishes  might  become 
extinct. 


THE  SALMON 

The  fishes  that  belong  to  the  Salmon  family  include  not  only 
the  true  Salmon,  but  also  the  Trout,  the  Grayling,  the  Smelt 
and  several  other  species.  The  true  Salmon  is  one  of  the  most 
important  food-fishes  we  have,  and  the  canning  of  Salmon  is  a  great 
industry,  in  which  thousands  of  men  are  employed.  Most  of  you  know 
the  Salmon  only  from  the  canned  red  meat,  which  is  so  delicious  a 
food,  and  which  is  so  cheap  that  the  poorest  family  may  enjoy  it. 

The  Salmon  is  equally  at  home  in  fresh  and  in  salt  water.  The 
female  spawns,  or  lays  eggs,  in  fresh  water,  but  at  least  half  the  Sal¬ 
mon’s  life  is  spent  in  the  ocean.  In  Europe  but  one  variety  of  Salmon 
is  known;  in  this  country  we  have  several  varieties.  The  Salmon  fre¬ 
quents  the  waters  of  the  Atlantic  and  Pacific  coast,  from  the  latitude 
of  forty  degrees  northward.  Only  cold  water  pleases  the  Salmon;  he 
is  not  found  in  warm  climates. 

The  Salmon  is  a  beautifully  formed  fish.  His  general  color  is  dark 
blue  above,  silvery  gray  on  the  sides,  and  white  underneath.  During 
the  spawning  season,  some  species  of  Salmon  show  a  beautiful  orange 
color  beneath.  The  full-grown  Salmon  sometimes  attains  a  length  of 
four  feet. 

In  the  spring  and  summer  the  Salmon  leave  the  open  ocean  and 
enter  the  bays,  where  they  feed  on  small  fish,  crabs  and  shrimps. 
They  then  make  their  way  to  the  mouths  of  the  rivers,  where  they 
remain  for  a  time  before  they  ascend  the  stream,  in  order  to  spawn. 
After  changing  from  salt  to  fresh  water,  they  feed  on  insects,  worms 
and  fish  fry.  When  the  time  for  ascending  the  rivers  comes,  they 
feed  but  little  and  travel  up  stream  as  fast  as  they  can.  So  swiftly 
do  they  swim,  that  it  is  said  a  Salmon  can  travel  twenty-five  miles  in 
an  hour.  These  fish  travel  great  distances  to  reach  their  spawning- 
beds.  They  go  up  the  Yukon  River,  in  Alaska,  a  thousand  miles  or 
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more.  They  travel  in  great  numbers,  and  when  they  reach  the  nar¬ 
rower  parts  of  the  stream,  are  packed  so  closely  together  that  the 
river  seems  to  be  a  moving  mass  of  fish.  Bears  wade  into  the 
stream  and  throw  the  Salmon  out  with  their  paws;  the  Indians  catch 
them  with  their  hands. 

One  of  the  remarkable  things  about  the  Salmon  is  his  ability  to 
pass  the  waterfalls  in  the  streams  he  ascends.  AVhen  he  comes  to  a 
waterfall,  he  sinks  as  deep  as  he  can  in  the  water  at  the  foot  of  the 
hill  and  then  darts  upward  with  great  force.  He  is  able  to  spring 
from  six  to  ten  feet  above  the  surface  of  the  stream,  and  if.  he  does 
not  get  above  the  fall  at  the  first  leap,  he  makes  a  second  spring 
from  the  rocks  where  he  has  fallen.  Of  course  this  is  hard  work, 
and  after  he  gets  above  the  fall,  he  rests  in  still  water  for  a  time, 
before  going  farther  up  stream. 

AVhen  they  have  arrived  at  their  spawning-place,  the  male  and 
female  fish  unite  in  digging  trenches  in  a  sandy  or  gravelly  place  on 
the  bed  of  the  stream.  They  plow  up  the  sand  with  their  noses, 
and  deposit  the  eggs  in  the  trench  so  formed.  The  eggs  are  then 
covered  with  sand,  so  that  other  fish  may  not  find  and  eat  them,  and 
the  parent  Salmon  are  ready  to  return  to  the  ocean.  They  give  the 
spawn  no  further  attention,  and  it  takes  from  five  to  seven  months 
for  the  eggs  to  mature.  The  fry  when  born  must  care  for  them¬ 
selves.  Thousands  of  them  are  swallowed  by  larger  fishes  as  soon  as 
they  leave  the  egg.  But  as  a  large  Salmon  deposits  from  fifteen 
to  twenty  thousand  eggs  at  one  time,  the  fry  are  so  numerous  that 
many  escape  their  enemies.  Salmon  eggs  are  of  a  yellow  or  reddish 
color  and  measure  about  a  quarter  of  an  inch  in  diameter. 

The  fry  when  hatched  are  about  three-quarters  of  an  inch  long. 
AAThen  the  little  fish  has  grown  to  be  seven  or  eight  inches  long,  he 
is  marked  with  red  spots  and  bars,  and  is  now  called  a  Parr.  AVhen 
he  is  two  or  three  years  old,  he  leaves  the  fresh  water,  in  the  spring, 
and  descends  to  the  sea.  At  this  time  his  color  changes  to  bright 
silver  and  he  is  called  a  “Smelt.”  The  Smelt  remains  in  salt  water 
for  several  months  and  then  returns  to  the  river  where  he  was  born. 
He  is  now  known  as  a  Grilse,  and  is  very  graceful,  active  and  strong. 
Sometimes  he  leaps  higher  than  a  full-grown  Salmon.  After  remain¬ 
ing  in  the  upper  water  of  the  stream  until  spring,  he  returns  to  the 
sea  and  is  now  called  a  Salmon.  He  eats  a  great  deal,  grows  fat, 
and  when  spring  comes  again  returns  to  the  river  to  spawn  for  the 
first  time.  One  of  the  notable  traits  of  the  Salmon  is  that  he  always 
returns  to  the  river  where  he  was  born,  to  breed,  and  this  habit  has 
made  it  possible  to  stock  rivers  with  Salmon,  placing  the  spawn  in 
the  beds  of  streams  where  Salmon  have  not  previously  been  found. 
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Salmon  grow  from  tiny  fry,  three-quarters  of  an  inch  long,  to  a 
length  of  four  feet,  and  weigh  thirty,  forty  or  even  sixty  pounds. 
They  are  <(  gamy w  fish,  and  the  angler  must  have  no  little  skill  in 
order  to  catch  them  with  hook  and  line.  The  great  canning  factories 
employ  men  to  catch  them  in  nets  or  traps,  and  thousands  of  fish  are 
thus  caught  in  a  short  time. 

The  Land-locked  Salmon  is  found  in  lakes  and  rivers  from  which 
he  cannot  go  to  the  sea,  by  reason  of  high  dams  or  other  obstructions. 
He  spends  his  life  in  fresh  water,  but  otherwise  has  the  characteristics 
of  the  Salmon  of  the  ocean. 


THE  TROUT 

The  Trout  are  members  of  the  Salmon  family.  One  large  species 
is  called  the  Salmon  Trout,  because  he  is  so  much  like  the  sal¬ 
mon.  This  fish  lives  chiefly  in  the  mouths  of  rivers  and  is  a 
greedy  feeder.  He  migrates  singly  instead  of  in  a  school,  like  the 
salmon,  and  spawns  in  the  fall  or  winter.  He  sometimes  reaches  a 
length  of  three  feet,  and  weighs  as  much  as  thirty  pounds. 

The  Lake  Trout  vary  in  size,  shape  and  color,  according  to  the 
waters  in  which  they  live.  In  the  Great  Lakes,  they  are  usually 
brown  or  gray,  mottled  with  lighter  shades.  They  seem  to  be  always 
hungry  and  sometimes  swallow  fishes  nearly  as  large  as  themselves. 
They  are  often  as  large  as  Salmon  Trout.  The  number  of  eggs  they 
lay  varies  according  to  the  size  of  the  fish  and,  in  large  fishes,  the 
eggs  may  number  as  many  as  two  thousand. 

The  Speckled  Trout,  or  Brook  Trout,  is  one  of  the  most  sought 
fishes  of  the  eastern  states.  He  is  found  in  the  lakes  and  streams 
east  of  the  Alleghany  Mountains  and  in  the  waters  which  flow  into 
the  Great  Lakes. 

Fish  that  live  in  still  waters  are  stouter  and  larger  than  those  that 
make  their  homes  in  swiftly-running  water.  Their  colors,  too,  vary 
according  to  the  waters  they  inhabit.  In  lakes  where  the  waters  are 
deep  and  dark,  Trout  become  almost  black;  but  our  Brook  Trout  have 
beautiful  coats,  dusky  above  and  yellowish  underneath,  with  little 
round  spots  of  orange  and  crimson.  They  are  beautiful  fish.  Their 
scales  are  so  small  and  fine,  that  the  skin  feels  smooth  instead  of 
very  rough,  as  in  the  case  of  some  fishes. 

Trout  seek  cool,  clear  water.  A  swiftly-running  stream,  with  a 
gravelly  bed,  is  their  favorite  resort.  They  do  not  like  muddy  bot¬ 
toms.  During  the  summer,  they  lie  at  the  bottom  of  lakes,  where  cool 
springs  send  up  cold,  fresh  water,  or  in  the  running  water  of  streams, 
5— i6q 
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or  in  deep  pools,  where  they  lie  for  hours  in  the  shade  of  a  rock. 
When  autumn  comes,  they  go  as  far  up  stream  as  they  can  and  lay 
their  eggs  in  little  nests,  which  the  female  makes  in  the  gravel. 
She  brushes  away  the  sand  with  her  tail  and  removes  pebbles  with 
her  mouth.  Trout,  choose  mates,  as  birds  do,  and  the  male  trout 
swims  back  and  forth  before  the  female,  displaying  his  fine  colors 
and  coaxing  her  to  join  him  in  spawning.  The  spawning  season  lasts 
from  three  to  six  months  and  during  this  period  Trout  are  protected 
by  law  from  the  fisherman,  in  many  states.  A  Trout’s  egg  is  about 
an  eighth  of  an  inch  in  diameter,  and  is  yellow  or,  sometimes,  color¬ 
less.  The  development  of  the  egg  varies  according  to  the  tempera¬ 
ture  of  the  water.  In  water  at  about  50°  they  hatch  in  fifty  days. 

Brook  Trout  sometimes  weigh  as  much  as  four  pounds,  but  the 
angler  usually  finds  that  his  catch  weighs  from  eight  ounces  to  two 
pounds.  They  do  not  feed  on  almost  anything  that  is  eatable,  like  the 
greater  Lake  and  Salmon  Trout,  but  choose  their  food  daintily,  although 
they  are  large  eaters.  Small  fishes  form  a  part  of  their  food,  and  they 
also  eat  grasshoppers,  flies  and  other  insects  which  alight  on  the  water. 
When  a  Trout  sees  a  fly  on  the  surface,  he  darts  straight  upward 
and  seizes  it  as  he  rises.  In  this  he  differs  from  the  salmon,  which 
leaps  from  the  water  and  seizes  his  prey  as  he  turns-  downward. 

The  Trout  is  one  of  the  gamiest  of  fresh-water  fishes.  He  pulls 
and  tugs  at  the  angler’s  line,  until  the  fisherman,  if  he  is  new  at 
Trout  fishing,  thinks  he  must  have  hooked  a  monster.  But  the  Trout 
is  not  easily  caught,  for  he  is  as  sly  and  cunning  as  he  is  strong  and 
active,  and  if  a  shadow  darkens  the  water,  he  darts  quickly  behind 
a  rock  or  under  the  edge  of  the  bank  and  remains  quiet  until  he 
is  satisfied  that  the  danger  is  past. 

Brook  Trout  cooked  when  freshly  caught  are  delicious  eating.  They 
have  a  flavor  all  their  own,  which  is  unsurpassed  by  that  of  any  other 
fish. 


THE  BASS 

Bass-fishing  is  considered  by  some  even  better  sport  than  casting  for 
trout  or  salmon,  for  the  Bass  is  a  gamy  fish  and  gives  his  cap- 
tor  a  lively  tussle  before  he  consents  to  be  drawn  ashore. 

The  Striped  Bass,  or  Rock  Fish,  as  he  is  called  in  the  South,  has  a 
brown  back  and  on  his  sides  a  suit  of  silvery-gray  scales,  with  five 
dark  stripes  marking  his  body  lengthwise.  He  is  a  common  fish  in 
the  waters  of  the  Atlantic  coast,  as  far  south  as  Florida.  His  favorite 
haunts  are  in  open  reaches  of  large  rivers.  He  ascends  the  Potomac 
River  to  Great  Falls,  twelve  miles  above  Washington,  and  goes  up  the 
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Hudson  River  as  far  as  Albany.  He  descends  to  the  sea,  but  does  not 
usually  go  far  from  shore.  At  high  tide,  he  may  be  seen  in  the  surf, 
along  the  beach,  looking  for  crabs  and  shrimps,  on  which  he  is  a 
voracious  feeder.  In  river  waters,  he  depends  upon  minnows  for  food. 

The  flesh  of  the  Striped  Bass  is  excellent  food,  and  many  thousands 
of  these  fish  find  their  way  to  the  table  annually.  Those  which 
weigh  less  than  a  pound  are  usually  fried  as  <(  pan-fishw ;  those  that  » 
weigh  seven  or  eight  pounds  are  boiled.  Striped  Bass  have  been 
caught  which  weighed  a  hundred  pounds,  but  the  largest  ordinarily 
seen  do  not  weigh  over  fifty  pounds. 

The  Striped  Bass  spawns  in  May  or  June,  and  lays  from  five  hun¬ 
dred  thousand  to  a  million  tiny  eggs,  which  are  smaller  than  the  eggs 
of  the  shad. 

The  White  Bass,  or  Striped  Lake  Bass,  is  found  in  lakes  and  ponds, 
and  the  deeper  parts  of  rivers,  in  the  region  of  the  Great  Lakes  and 
the  upper  waters  of  the  Ohio  and  Mississippi  rivers.  He  is  usually 
from  one  to  three  pounds  in  weight.  The  Yellow  Bass,  another  species, 
is  found  in  the  lower  waters  of  the  Mississippi. 

The  White  Perch  belongs  to  the  Bass  family,  but  his  coat  is  nearly 
all  light  colored  and  he  has  no  dark  stripes  on  his  sides.  He  dwells 
in  fresh  tidal  rivers,  and  spends  the  winter  in  the  deeper  waters  of 
bays.  His  favorite  food  is  the  spawn  of  other  fish,  especially  that  of 
the  shad,  together  with  crabs,  minnows  and  insects.  His  weight  sel¬ 
dom  exceeds  one  or  two  pounds.  The  White  Perch  is  a  follower  and 
a  companion  of  the  Striped  Bass,  in  whose  society  he  is  often  found. 

At  least  twenty  varieties  of  Sea  Bass  are  found  on  the  Atlantic 
coast,  and  a  lesser  number  in  the  waters  of  California.  The  Striped 
Bass,  like  the  Perch,  has  two  distinct  back  fins,  but  in  the  Sea  Bass 
these  two  fins  are  joined  so  as  to  form  one  long  fin.  Only  the 
front  half,  however,  is  armed  with  the  sharp  spines  that  make  Perch 
and  Striped  Bass  <(  prickly  *  to  handle. 

The  Sea  Bass  likes  deep  waters  and  seldom  rises  to  the  surface. 
He  feeds  at  the  bottom,  and  his  favorite  place  to  seek  food  is  among 
rocky  ledges,  where  he  finds  many  small  sea  creatures. 

To  fish  for  the  Sea  Bass  in  northern  waters,  you  must  sink  your 
line  from  twenty  to  fifty  feet;  in  the  South,  where  the  water  near 
the  surface  is  warmer,  and  the  Bass  seeks  a  cooler  retreat,  he  is  to 
be  found  only  at  a  depth  of  from  seventy  to  a  hundred  feet.  His 
favorite  time  to  feed  is  when  the  sea  is  quietest,  at  the  turn  of  the 
tide.  He  lies  chiefly  under  the  stones  and  in  cracks  in  the  rocks, 
and  is  slow  and  heavy  in  his  movements.  Sea  Bass  live  in  great 
schools,  and  are  netted  by  thousands,  for  they  are  excellent  food  and 
are  always  in  demand  in  market.  In  weight,  the  Bass  of  northern 
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waters  average  about  a  pound  and  a  half,  although  Sea  Bass  weigh¬ 
ing  three  pounds  are  often  taken.  In  the  South  they  are  smaller. 
Among  most  varieties  of  fish,  it  is  not  easy  to  tell  the  male  from  the 
female,  but  the  male  Sea  Bass  has  a  distinguishing  mark  in  a  hump 
on  the  top  of  his  head.  This  is  larger  during  the  breeding  season, 
in  July  and  August,  than  at  other  times;  and  during  that  season, 
also,  the  fish  has  brighter  colors.  At  other  times  his  coat  is  more  or 
less  dusky  or  gray,  and  is  sometimes  so  dark  that  in  the  South  the 
Sea  Bass  is  called  (<  Blackfish.®  We  should  remember,  however,  that 
the  real  Blackfish  is  the  Tautog. 

The  Black  Bass  is  found  in  lakes  and  rivers  and  has  many  names, 
according  to  the  part  of  the  country  in  which  he  is  found.  Rock 
Bass,  Spotted  Bass,  Green  Bass  and  Black  Perch  are  some  of  them. 
The  weight  of  the  fully  grown  Black  Bass  is  from  two  to  three 
pounds. 

Black  Bass  multiply  very  fast  and  as  they  are  sharp  fighters,  they 
soon  drive  from  the  water  in  which  they  live,  pickerel,  trout,  perch, 
sunfish  and  other  fish  which  are  unable  to  do  battle  with  them. 
They  eat  fish,  including  tiieir  own  young,  and  rise  to  the  surface  for 
moths  and  flies.  A  Black  Bass  will  even  jump  from  the  water  and 
drag  a  frog  off  the  lily-pad  on  which  he  sits. 

Black  Bass  spawn  in  gravel  beds.  The  eggs  are  smaller  than 
those  of  the  trout,  and  one  fish  deposits  as  many  as  fifteen  thousand 
eggs.  They  are  placed  in  a  hollow  scooped  in  the  sand,  and  until  they 
hatch,  a  week  or  ten  days  later,  the  parent  Bass  remains  near  and 
drives  away  other  fish  which  come  to  prey  on  the  spawn. 

The  Bass  is  a  very  vigorous  fish  and  has  been  known  to  live  out 
of  water  for  eight  or  ten  hours. 


THE  PIKE 

The  Pike  is  found  not  only  in  America,  but  also  in  Europe,  where 
he  has  been  known  from  the  earliest  times.  He  has  been  made 
the  subject  of  many  stories  which  refer  to  his  cunning  and  the 
great  age  he  is  supposed  to  have  attained. 

To  the  same  family  as  the  Pike  belong  the  Maskalonge  and  the 
Pickerel.  All  are  fresh- water  fish.  These  fish  have  lone  slender 
bodies,  with  broad,  flat,  powerful  jaws  and  sharp  teeth.  They  can 
dart  through  the  water  at  great  speed.  They  have  wolfish  appetites 
and  prey  upon  all  other  fish  within  fheir  range.  They  have  but 
one  dorsal  or  back  fin,  and  that  is  placed  far  back  on  the  body,  near 
the  tail,  which  heightens  their  appearance  of  slenderness. 
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The  true  Pike  is  found  in  the  lakes  and  rivers  of  northern  Europe, 
and  in  America  from  Ohio  to  Alaska.  His  coat  is  greenish  or  brown, 
marked  irregularly  with  white  or  yellow.  In  this  country,  Pike  are 
rarely  seen  of  a  length  greater  than  four  feet,  and  at  that  size  they 
weigh  about  thirty-five  pounds. 

The  Maskalonge,  whose  name  is  spelled  in  several  different  ways, 
is  as  large  as  the  Pike,  but  is  not  so  widely  distributed.  The  Great 
Lakes  and  St.  Lawrence  River  regions  furnish  most  of  the  Maska¬ 
longe.  This  fish  has  a  larger  head  than  the  Pike.  His  dark  gray 
sides  are  spotted  with  round  marks  of  black  and  brown.  Maskalonge 
weighing  as  much  as  seventy  pounds,  are  sometimes  caught  in  the 
Great  Lakes. 

The  Chain  Pickerel  is  found  in  all  the  states  of  the  Atlantic 
coast,  where  there  are  ponds  or  creeks  of  clear  water  with  grassy 
bottoms.  He  is  more  slender  and  graceful  than  the  Pike.  A  large 
specimen  measures  three  or  four  feet  in  length  and  weighs  seven  or 
eight  pounds.  His  name  comes  from  the  fact  that  a  network  of 
brown  lines  covers  his  yellowish-green  or  brown  body. 

The  Brook  or  Pond  Pickerel  is  the  smallest  of  the  family.  He 
grows  to  be  from  twelve  to  fifteen  inches  in  length  and  weighs  four 
or  five  pounds.  His  color  is  dark  green,  banded  with  black,  and  his 
fins  are  bright  red. 

The  fish  of  the  Pike  family  spawn  in  shallow  water,  and  a  single 
fish  deposits  from  one  hundred  thousand  to  three  hundred  thousand 
eggs.  The  fry  are  hatched  in  about  two  weeks. 

The  Pike  eats  all  kinds  of  fishes,  including  those  of  his  own  kind, 
and  preys  upon  frogs,  mice  and  birds  which  venture  upon  the  water. 
From  his  hiding-place  among  the  weeds,  he  watches  a  duck  settle 
upon  the  water.  He  judges  the  distance  to  a  nicety,  darts  upward 
like  an  arrow  and  seizes  the  bird  in  his  strong  jaws.  Struggle  and 
flutter  as  it  may,  the  duck  is  quickly  drawn  beneath  the  water  and 
drowned,  and  then  the  Pike  greedily  devours  his  prey.  The  Brook 
Pickerel  seizes  a  frog  in  the  same  way. 

In  waters  where  Pike,  Maskalonge,  or  Pickerel  dwell,  other  fish 
soon  disappear.  Even  the  spiny-backed  perch  is  swallowed  by  the 
savage  Pike,  which  soon  makes  himself  sole  master  of  the  lake.  His 
great  speed  and  biting  power  overcome  the  swiftest  flight  or  bravest 
resistance  of  other  fishes. 

Pickerel  like  clear,  slow-moving  waters,  where  there  is  an  abun¬ 
dant  growth  of  grass  and  weeds.  They  are  more  active  by  night 
than  by  day.  During  the  day,  they  lie  quietly  among  the  weeds, 
and  a  skillful  Pickerel  fisherman  often  hooks  a  gamy  fish  by  poling 
his  boat  noiselessly  through  the  shallow  water  while  he  holds  a  trolling 
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line,  the  hook  of  which  is  baited  with  a  young  frog.  Once  hooked, 
the  Pickerel  makes  a  determined  fight.  He  is  a  “  game  w  fish,  like  his 
larger  relatives,  the  Pike  and  Maskalonge.  The  flesh  of  these  fish  is 
palatable,  but  greatly  inferior  to  that  of  other  fish  which  may  be 
caught  in  the  same  waters. 


EELS 

You  have  seen  people  who  decline  to  eat  Eel,  because  that  fish 
(<  looks  so  much  like  a  snake !  ®  As  a  matter  of  fact,  the  Eel 
bears  no  resemblance  to  the  snake,  except  that  he  is  long  and 
slender,  for  he  is  a  true  fish ;  and  moreover,  his  flesh  is  excellent 
eating. 

The  common  Eel  is  found  in  lakes,  ponds,  rivers  and  near  the 
shore,  in  the  sea.  Many  fishes,  like  the  salmon  and  shad,  leave  the 
salt  water  and  go  to  fresh  water  to  spawn.  Eels  do  the  very  opposite. 
In  the  fall,  Eels  go  down  stream  to  the  brackish  or  salt  water  and  there 
deposit  their  spawn.  It  is  said  that,  after  doing  this,  they -never  re¬ 
turn  to  the  fresh  water,  but  remain  in  the  sea  to  die.  In  the  spring, 
the  young  Eels  go  up  the  stream  and  travel  as  far  as  they  can.  At 
night  they  sometimes  leave  the  water  and  crawl  along  the  grass  in 
order  to  get  above  an  obstruction  in  the  stream  or  to  reach  a  pond. 

The  Eel  has  a  round  body,  flattened  at  the  tail,  and  a  pointed  snout, 
with  eyes  very  near  the  end.  The  skin  seems  smooth  to  the  touch, 
but  most  kinds  have  scales,  like  other  fish,  which  are  deeply  set  in 
the  thick  skin.  w  As  slippery  as  an  Eel ®  is  a  very  forcible  expres¬ 
sion,  however,  for  when  you  try  to  hold  one  of  these  wriggling  fish, 
you  need  sand  on  your  hands,  and  if  you  happen  to  catch  him  on  a 
hook,  as  you  may,  the  chances  are  that  he  will  tie  many  hard  knots 
in  your  line  before  you  can  conquer  him. 

The  Eel  is  a  bold  and  greedy  fish.  He  eats  almost  all  kinds 
of  fish,  except  the  savage  gar-pike,  and  is  fond  of  shrimps  and 
crawfish.  He  moves  about  in  all  sorts  of  holes,  and  turns  over  stones 
to  look  for  these  tidbits. 

An  Eel  often  drives  straight  into  the  mud  or  sand,  and  wriggles 
his  way  through,  so  as  to  come  up  at  a  place  several  feet  distant.  And. 
indeed,  this  fish  buries  himself  in  the  mud  and  remains  there  during 
the  winter,  for  he  does  not  like  the  cold. 

The  common  Eel  is  usually  about  two  feet  in  length,  but  occasion¬ 
ally  a  big  fellow  is  captured  that  measures  four  or  five  feet. 

The  Mursena  is  an  Eel  found  in  tropical  waters.  He  has  a  brown 
coat,  handsomely  marked  with  yellow'.  His  teeth  are  strong  and  sharp 
and  the  fisherman  has  no  desire  to  come  within  reach  of  him.  The 
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Romans  were  very  fond  of  the  flesh  of  the  Muraena,  which  they  served 
at  their  feasts.  Wealthy  Romans  maintained  private  Eel  ponds,  where 
the  fish  were  fattened  for  the  table;  and  the  story  is  told  of  a  master 
who  ordered  a  slave,  that  had  committed  some  fault,  to  be  thrown  to 
the  Muraenas.  So  voracious  were  the  fish,  that  the  man’s  body  was 
entirely  consumed  in  a  short  time. 

In  tropical  waters  are  found  Electric  Eels,  which  have  the  power 
of  giving  other  animals  a  shock,  just  as  the  torpedo-skate  has.  They 
have  been  known  in  this  way  to  kill  horses  and  mules,  which  were 
crossing  a  stream. 

Eels  can  live  longer  out  of  water  than  other  fish,  and  are  often 
carried  to  a  considerable  distance,  packed  in  wet  grass,  without  causing 
them  much  discomfort. 

In  Europe  great  numbers  of  Eels  are  eaten,  and  in  this  country, 
also,  they  are  used  as  food,  to  some  extent.  They  are  usually  caught 
in  (<  Eel-pots,”  or  basket-like  traps,  but  are  often  taken  by  spearing, 
especially  in  winter,  when  they  are  speared  through  holes  in  the  ice. 
As  they  are  especially  active  at  night,  they  are  often  caught  with 
w  night  lines,”  which  are  long  lines  weighted  at  the  end  and  having 
many  hooks  baited  with  fish  and  meat,  and  stretched  across  the  stream. 
In  the  morning,  the  fisherman  finds  at  least  two  or  three  Eels  caught 
on  his  <(  night  lines.  ” 


THE  CARP  FAMILY 

The  family  to  which  the  Carp  belongs  is  the  largest  among  the 
fishes  and  includes  more  than  two  thousand  species,  which  are 
found  all  over  the  world,  except  in  the  polar  regions,  South 
America  and  Australia. 

The  Carp  is  a  native  of  the  rivers  of  China,  but  for  several  cen¬ 
turies  has  been  a  domestic  fish  in  Europe  and  is  now  placed  in  stock 
ponds  in  this  country.  Opinions  differ  very  much  as  to  the  food 
value  of  Carp,  Dace,  Suckers  and  other  fish  of  the  family  to  which 
they  all  belong,  but  in  Europe,  Carp  has  long  been  considered  an  ex¬ 
cellent  food-fish.  The  Carp  feeds  on  worms,  mollusks,  water  plants 
and  other  soft  food,  and  will  fatten  on  vegetables.  He  often  lives 
to  a  great  age,  sometimes  two  hundred  years. 

The  Goldfish  is  a  Carp,  and  in  his  natural  state  his  color  is 
greenish  brown.  The  young  Goldfish  are  always  dark  in  color  and 
grow  red  as  they  grow  older,  but  this  is  the  case  only  when  they  are 
kept  in  captivity.  If  Goldfish  escape  from  fountains  or  park  ponds 
into  rivers  or  large  waters,  they  soon  regain  their  greenish-brown  coat. 
Goldfish  are  very  hardy,  and  for  that  reason  are  among  the  best  fish 
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to  keep  in  the  aquarium.  The  Japanese  Goldfish,  which  have  three 
tails,  thin  and  “wavy,®  are  very  pretty.  There  is  another  kind  of 
Goldfish  that  has  a  coat,  part  silver  and  part  gold. 

The  little  Minnows,  with  which  every  boy  is  familiar  and  which 
are  everywhere  used  as  bait,  in  angling  for  larger  fishes,  are  relatives 
of  the  Carp.  Shiners,  Chub,  Dace  and  Suckers  go  in  the  same  list. 

There  are  about  sixty  species  of  Suckers,  found  in  various  parts  of 
the  world.  They  vary  in  length  from  six  inches  to  three  feet.  The 
Suckers  that  most  of  us  are  familiar  with  in  our  brooks  and  rivers 
are  rarely  more  than  twelve  to  eighteen  inches  long.  They  are  slow- 
moving  fishes,  and  lie  for  hours  at  the  bottom  of  a  stream.  They 
feed  on  insects,  small  water  creatures  and  mud.  They  do  not  seize 
their  prey  with  their  jaws,  but  suck  it  into  their  mouths.  Suckers  are 
usually  caught  by  snaring  them  with  a  loop  of  fine  wire,  or  by  spear¬ 
ing.  When  taken  from  clear  water,  the  Sucker  may  be  cooked  for 
eating  and  is  not  unpalatable;  but  he  seems  to  have  as  many  fine 
bones  as  the  shad,  and  when  he  comes  from  muddy,  uninviting  waters, 
his  flesh  is  not  usually  so  tempting  as  to  be  in  great  demand. 


THE  STICKLEBACK 

The  Stickleback  is  an  interesting  little  fish  that  builds  a  genuine 
nest,  much  like  the  nest  of  a  bird,  only  not  so  large.  We  call 
him  Stickleback,  because  on  his  back  grow  sharp  spines,  some¬ 
times  two  or  three,  and,  in  some  species,  many  more.  He  is  a  small, 
slender  fish,  only  two  or  three  inches  long.  He .  has  the  power  of 
changing  color  to  suit  his  surroundings,  so  that  he  may  be  green  at 
one  time  and  brown  at  another. 

The  Stickleback  is  a  lively  little  fish,  and  if  you  wish  to  see  how 
pugnacious  he  is,  you  can  get  some  Sticklebacks  for  your  aquarium, 
and  watch  them  there,  for  they  live  very  well  in  captivity. 

The  nest-building  habits  of  this  fish  are  very  interesting.  When 
the  breeding  season  arrives,  the  Stickleback  selects  for  his  nest  a 
place  among  the  water  plants,  where  the  water  flows,  not  too  swiftly, 
but  with  current  enough  to  keep  it  clear.  He  nips  off  stems  and  bits 
of  plant  stuff,  which  he  fastens  together  by  means  of  a  glue-like  sub¬ 
stance  prepared  within  his  own  body.  With  these  he  forms  a  sort 
of  platform,  which  is  secured  to  plants  growing  in  the  water.  He 
weights  the  platform  with  sand,  rubs  against  it,  and  slaps  it  with  his 
tail,  to  make  sure  it  is  firm,  and  then  builds  up  the  sides  of  the 
nest.  He  glues  or  plasters  it  all  together,  and  makes  two  entrances. 
The  male  fish  always  does  this  work  by  himself,  before  he  selects  a 


STURGEON 


2697 


mate,  and  when  he  has  found  one  he  has  a  house  all  ready  for  her 
at  the  start.  Now,  an  oriole  would  select  his  mate  first  and  then  let 
her  build  the  nest. 

The  female  Stickleback  enters  the  nest  and  deposits  her  eggs.  It 
takes  her  about  six  minutes  to  do  this,  and,  in  the  meantime,  Mr. 
Stickleback  swims  around  outside,  very  much  excited,  and  ready  to 
fight  any  fish  that  may  come  along  with  a  disposition  to  interrupt. 
When  Mrs.  Stickleback  has  laid  her  eggs,  she  goes  out  of  the  nest  by 
the  second  door,  and  Mr.  Stickleback  enters  and  deposits  the  milt  on 
the  eggs.  The  milt  is  what  makes  the  spawn  productive.  But  this 
is  not  the  end.  Mr.  Stickleback  goes  off  in  search  of  other  helpers 
and  brings  back  one  after  another  to  the  nest  to  lay  eggs,  until  the 
nest  is  filled  with  spawn. 

The  two  holes  in  the  nest  make  it  easier  for  the  fish  to  go  in  and 
out,  but  there  is  another  excellent  reason  for  having  them.  To  make 
the  spawn  fertile,  it  is  necessary  that  it  should  lie  in  running  water, 
and  the  two  holes  are  so  placed  that  the  current  runs  directly  through 
the  nest,  which  shows  that  Mr.  Stickleback  knows  a  great  deal  about 
nest-building. 

Now,  how  large  is  this  nest?  About  the  size  of  a  hazelnut!  And 
the  eggs  are  about  the  size  of  poppy  seeds  —  you  know  how  tiny  those 
are.  Such,  at  least,  is  the  case  with  the  fresh-water  Stickleback,  and 
the  larger  Sticklebacks,  which  live  in  the  sea,  have  similar  habits. 


THE  STURGEON 

The  Sturgeon  is  a  fish  of  which  we  often  read  in  fable  and  history, 
for  he  has  been  well  known  for  hundreds  of  years.  In  ancient 
Rome,  the  flesh  of  the  Sturgeon  was  so  esteemed  that  no  feast 
could  be  complete  without  it,  and  fabulous  prices  were  paid  for  it. 
In  Europe,  the  Sturgeon  is  still  eaten,  but  in  this  country,  the  flesh  is 
not  in  great  demand.  The  roe  of  the  Sturgeon,  however,  is  consid¬ 
ered  a  great  delicacy.  It  is  washed  with  vinegar,  salted,  and  dried, 
and  is  then  called  caviar.  This  commands  a  high  price.  You  can 
buy  it  at  the  grocer’s  in  the  little  cans  in  which  it  is  put  up,  for  it 
is  shipped  all  over  the  world.  Some  caviar  is  made  in  this  country, 
but  the  finest  comes  from  Russia,  where  the  Sturgeon  is  a  common 
fish  and  grows  to  great  size.  The  swimming-bladder  of  the  Sturgeon 
is  dried  into  isinglass,  which  is  used  in  making  various  jellies  for  the 
table. 

But  what  is  the  Sturgeon  like  ?  His  chief  characteristic  is  his 
armor,  which  consists  of  bony  plates  set  in  his  skin.  His  snout  is  flat 
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and  extends  beyond  his  mouth;  but  when  the  Sturgeon  wishes  to  feed 
he  can  throw  his  mouth  forward.  He  is  without  teeth,  but  his  jaws 
are  hard  and  he  can  readily  seize  and  swallow  the  fishes,  worms,  and 
water-insects,  upon  which  he  lives. 

The  common  Sturgeon,  found  in  the  waters  of  the  United  States 
and  of  Europe,  varies  from  five  to  eighteen  feet  in  length.  One  of 
the  great  Sturgeon  of  Russia  reaches  a  length  of  twenty-five  feet 
and  a  weight  of  a  ton  and  a  half.  There  are  smaller  species  found 
in  the  lakes,  and  called  Lake  Sturgeon. 

The  Sturgeon  goes  up  the  river  to  spawn,  like  the  salmon,  although 
he  does  not  go  so  far  from  the  sea.  The  roe  of  the  fish  is  very  large 
and  sometimes  weighs  one-third  as  much  as  the  fish  itself. 

Another  fish  that  has  his  body  covered  with  hard,  bony  scales  is  the 
Gar-pike,  sometimes  called  the  Bill-fish.  This  fish  is  found  in  the 
lakes  and  rivers  of  the  United  States  and  of  Central  America.  He  is 
about  five  feet  long,  with  a  slender  body  and  a  long  snout  or  bill, 
armed  with  teeth.  The  Gar-pike  frightens  away  fishes,  so  that  he  is 
heartily  disliked  by  fishermen.  The  Gar-pike  spawns  in  May  or  June, 
and  the  eggs  are  covered  with  a  sticky  wrapper  which  adheres  to 
the  first  thing  it  touches.  When  the  young  fish  comes  from  the  egg, 
he  has  a  large  mouth,  on  which  is  a  row  of  suckers.  With  these  he 
holds  fast  to  a  rock  for  two  or  three  weeks  until  his  fins  have  grown, 
when  the  suckers  disappear,  and  he  is  able  to  swim  about  and  find  food. 


THE-  PERCH 

The  Yellow  Perch  is  one  of  the  familiar  fresh-water  fishes  of  the 
northern  part  of  the  United  States.  He  is  found  on  the  At¬ 
lantic  slope  of  the  Alleghany  Mountains,  in  the  region  of  the 
Great  Lakes,  and  in  the  upper  Mississippi  Valley;  but  neither  on  the 
Pacific  coast  nor  on  the  western  slope  of  the  Alleghanies. 

The  Perch  is  not  a  migratory  fish,  like  the  trout,  but  spawns  in 
the  waters  where  he  lives  the  year  around.  He  prefers  quiet  waters 
and  would  rather  live  over  a  pebbly  bottom  than  over  mud.  In  small 
ponds  he  does  not  grow  to  be  very  large,  but  when  he  descends  the 
stream  to  the  brackish  water  near  the  tidal  region,  he  becomes  larger. 
The  Perch  we  ordinarily  catch  in  the  pond  weighs  from  four  ounces 
to  a  pound  and  a  half. 

His  color  is  a  brassy  yellow  on  the  sides,  with  black  running  along 
his  back,  and  bars  of  black  across  his  yellow  sides.  His  body  is  white 
underneath  and  his  lower  fins  are  shaded  with  red.  His  front  dorsal 
fin,  which  is  the  fin  on  the  back  nearest  the  head,  is  ribbed  with 
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spines  which  have  sharp  points.  A  scratch  from  one  of  these  spines 
makes  a  painful  wound,  and  the  young  fisherman  may  have  a  sore 
hand  if  he  does  not  remember  to  press  the  fin  down  on  the  fish’s 
back  when  he  takes  his  Perch  off  the  hook. 

Perch  are  not  solitary  fish,  as  trout  are,  but  live  and  travel  in 
schools.  Where  you  find  one,  you  find  many.  One  curious  fact  about 
these  fish  is,  that  the  larger  and  smaller  ones  travel  in  separate 
schools. 

In  the  winter,  Perch  seek  deep  water,  over  a  bottom  of  fine  grass; 
and  if  the  water  becomes  very  cold,  they  remain  torpid,  without  eat¬ 
ing,  for  a  considerable  time.  In  spring  and  summer,  however,  they 
are  very  lively  and  voracious.  They  prey  upon  other  fish,  which  they 
follow  and  attack  boldly;  they  soon  drive  the  trout  from  the  waters 
they  inhabit.  The  Yellow  Perch  eats  his  own  kind,  as  well  as  fish  of 
other  families,  and  grubs,  worms,  and  insects  also  furnish  him  with 
food.  Sometimes  he  rises  to  the  surface  to  seize  a  fly  or  a  grass¬ 
hopper,  but  as  a  rule  he  remains  in  deep  water. 

The  spawning  season  of  the  Yellow  Perch  is  from  March  to  May. 
The  eggs  are  no  larger  than  poppy  seeds.  They  adhere  to  each  other 
in  a  mass,  which  forms  a  strip  an  inch  or  two  in  width  and  several 
feet  long.  The  Perch  does  not  bury  its  eggs  in  the  gravel,  as  the 
trout  does,  but  fastens  one  end  of  this  long  strip  to  a  stone  or  a 
weed,  in  shoal  water.  Other  fish  eat  these  eggs,  and  so  do  birds, 
which  plunge  beneath  the  water  to  get  them.  If  it  took  any  great 
length  of  time  for  the  eggs  to  hatch,  all  of  them  would  be  eaten  long 
before  any  Perch  fry  appeared,  so  nature  has  made  the  time  of  hatch¬ 
ing  short.  In  a  week  or  ten  days  after  the  eggs  are  laid,  the  fry 
appear. 

The  Pike  Perch  belong  to  the  same  family  as  the  Yellow  Perch. 
They  are  larger  than  the  latter,  more  slender  in  form,  like  the  true 
Pike,  and  their  back  fins  are  spotted  with  black.  In  their  habits  they 
resemble  the  Yellow  Perch.  (<  Sand  Pike,”  <(  Wall-eyed  Pike,”  <(  Grass 
Pike  ”  and  (<  White  Salmon  ”  are  names  applied  to  the  Pike  Perches, 
in  different  parts  of  the  country. 

The  (<  White  Perch  ”  is  not  really  a  Perch,  but  is  a  member  of  the 
Bass  family. 

Perch  are  found  in  Europe,  as  well  as  in  this  country,  and  are 
highly  regarded  as  a  food-fish.  Our  Yellow  Perch  is  excellent  eating 
during  the  spawning  season,  when  the  fish  is  fat  and  sweet;  at  other 
seasons  it  is  softer  and  has  a  less  pleasing  flavor. 
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THE  SUNFISH 

The  Sunfish  has  many  local  names,  in  different  parts  of  the  coun¬ 
try.  (<  Pumpkin  Seed,”  <(  Flat,”  <(Brim,”  <(  Red-breast,”  (<  Rock 
Bass,”  « Strawberry  Bass,”  (<  Calico  Bass,  (<  Blue  Gill,®  and  many 
other  titles  are  given  to  him. 

The  Sunfish  has  a  disk-shaped  body,  thin  and  flat,  and  is  appro¬ 
priately  called  <(  Sunfish,”  because  he  is  so  nearly  round  and  has 
bright  colors.  He  is  spotted  and  dappled  with  black,  brown,  green, 
yellow,  and  red,  and  the  name  w  Calico  Bass,”  applied  to  some  species 
of  this  family,  is  apt  and  suggestive. 

This  fish  is  usually  found  in  still,  clear  waters.  Where  there  are 
yellow  perch,  you  find  the  Sunfish,  also,  as  a  rule.  He  thrives  in 
streams  and  ponds  too  small  for  bass  and  too  warm  for  trout. 

In  the  spring,  the  female  Sunfish  selects  a  spawning-place,  near  the 
shore  of  the  pond  or  brook,  in  shallow  water.  She  removes  the  weeds 
from  the  bottom,  until  she  has  cleared  a  space  about  a  foot  in  diam¬ 
eter.  Here  she  digs  to  a  depth  of  three  or  four  inches  and  in  the 
nest  thus  made  she  deposits  her  spawn.  While  the  eggs  are  matur¬ 
ing,  she  remains  near  the  nest  and  drives  away  other  fishes  which 
come  near. 

The  Sunfish  feeds  on  small  fishes  and  worms.  Large  specimens 
sometimes  weigh  as  much  as  two  pounds,  but  the  (<  Pumpkin  Seed” 
with  which  the  boy  fisherman  makes  acquaintance  is  usually  about 
two  or  three  ounces  in  weight.  Sunfish  bite  greedily  at  a  baited  hook, 
and  the  disgusted  fisherman  often  draws  up  little  fellows  not  larger 
than  a  silver  dollar.  In  many  parts  of  the  country  the  Sunfish  is 
eaten,  but  the  flesh  is  not  so  toothsome  as  that  of  bass  or  perch. 


THE  CATFISH 

The  Catfish  family  is  represented  in  all  the  fresh  waters  of  the 
United  States  east  of  the  Rocky  Mountains.  They  like  best 
still  ponds,  or  sluggish  streams  which  have  muddy  bottoms. 
They  live  and  feed  near  the  bottom  and  in  the  darkest  and  most  im¬ 
pure  waters.  They  are  often  found,  however,  in  clear  lakes  and  rivers, 
where  they  seek  out  still  pools  with  muddy  bottoms  in  which  to  live. 

The  most  familiar  member  of  the  Catfish  family  is  the  Horned- 
pout,  also  called  Bull-pout,  Bull-head,  and  (<  Preacher.  ”  The  latter  name 
is  given  to  him  because  of  the  peculiar  noise  he  makes  with  his  mouth, 
when  he  is  taken  from  the  water.  The  boys  call  it  (<  preaching.  ” 
Most  fishes  do  not  utter  sounds.  The  name  (<  Horned -pout  ”  is  a  good 
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one,  for  the  word  (<  horned  w  refers  to  the  sharp  spines  which  grow  in 
front  of  the  first  back  fin  and  the  side  fin.  When  the  fish  is  taken 
from  the  water,  he  erects  these  spines,  which  are  as  stiff  and  sharp 
and  poisonous  as  thorns.  Unless  you  know  just  how  to  grasp  the 

fish,  you  may  get  a  severe  prick  when  you  try  to  take  him  from  the 

hook.  The  name  Pout w  refers  to  the  wide,  pouting  lips  of  the  Cat¬ 
fish.  From  the  front  part  of  his  snout  grow  soft,  pliable  barbels  or 

feelers, »  which  project  above,  below,  and  at  the  sides,  of  the  head. 
The  Catfish  lives  in  dark,  muddy  waters  and  these  feelers  tell  him 
when  he  is  near  any  object,  just  as  a  cat’s  feelers  assist  her  in  the 
dark.  The  skin  of  the  Catfish  is  smooth,  and  often  slimy,  from  the 
ooze  in  which  he  has  been  prowling.  His  general  color  is  black  or 
dark  brown  above,  and  white  underneath.  This  fish  is  not  at  all 
dainty  as  to  his  food.  He  eats  (<  anything  and  everything.  ®  He  likes 
worms,  which  are  the  small  boy’s  favorite  bait  for  Catfish,  but  he  eats 
any  other  animal  substance,  whether  he  finds  it  living  or  dead.  He 
finds  many  tidbits  among  the  refuse  from  drain  and  sewer  pipes  that 
empty  into  a  river.  In  size  this  fish  varies  from  seven  or  eight  inches 
to  a  foot  or  more  in  length,  and  weighs  from  six  ounces  to  two  pounds. 
Where  Horned -pouts  are  caught  from  clear  waters,  as  in  the  streams 
and  mill-ponds  of  New  England,  their  flesh  is  excellent.  It  is  pink 
in  color,  and  when  fried  in  corn  meal  is  delicious  to  the  taste. 

In  the  streams  of  the  West  and  South,  and  in  the  Great  Lakes,  are 
species  of  Catfish  much  larger  than  the  Horned -pout,  which  they  re¬ 
semble  in  structure  and  habits.  (<  Channel  Cats, w  or  (<  Blue  Cats, w  as 
they  are  sometimes  called,  are  found  in  river  channels,  and  are  from  five 
to  ten  pounds  in  weight.  The  Great  Mississippi  Catfish  weighs  from 
one  hundred  to  one  hundred  and  fifty  pounds,  and  the  flesh,  which  is 
used  for  food,  is  cut  in  steaks,  like  that  of  the  swordfish. 

The  Salt-water  Catfish  is  found  along  the  Gulf  coast  and  as  far 
north  as  Cape  Hatteras.  He  lives  along  the  shore  and  in  the  creeks 
and  inlets.  Like  his  fresh-water  relative,  this  fish  is  greedy  and  eats 
any  animal  substance  he  finds.  Summer  is  the  breeding  season,  and 
the  spawn  of  the  fish  is  deposited  in  a  hollow  in  the  sand.  One  of 
the  parent  fish  then  takes  the  eggs  from  the  sand  and  fastens  them  to 
his  gills.  In  this  position  the  eggs  are  carried  until  the  fry  are  hatched 
and  can  take  care  of  themselves.  The  eggs,  which  look  like  clear 
white  grapes,  cause  the  fish’s  jaws  to  bulge  out,  so  that  his  head  has 
a  singular  appearance. 

Catfish  are  dull  biters  at  a  bait,  and  will  nibble  at  it  for  some  time 
before  they  decide  to  seize  it.  Then  they  attempt  to  swallow  bait, 
hook,  and  sinker,  in  one  greedy  gulp,  and  it  is  often  necessary  to  cut 
the  fish  open  to  get  the  hook  free. 
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«  ^ha-a-d!  Sha-a-d!  Roe  Shad !  *  is  one  of  the  street  cries  heard 
^  in  some  of  our  cities  in  the  spring.  It  means  that  the  Shad 
have  (( come  up  the  river w  to  spawn,  and  that  the  fishermen 
have  netted  them  by  thousands.  The  Shad  is  a  larger  species  of 
the  Herring  family,  bluish  on  the  back  and  with  silvery  sides.  In 
length,  he  varies  from  twelve  to  thirty  inches.  These  fish  are  found 
all  along  the  Atlantic  coast,  and  have  been  introduced  by  the  United 
States  Fish  Commission  into  the  Mississippi  and  Ohio  rivers  and  on 
the  Pacific  coast. 

The  Shad  spend  most  of  their  time  in  salt  water,  but  in  the 
spring,  as  soon  as  the  temperature  of  the  water  is  satisfactory  to 
them,  they  run  up  the  rivers,  in  some  cases,  for  hundreds  of  miles, 
until  stopped  by  some  obstruction  like  a  waterfall,  which  they  cannot 
pass,  as  the  Salmon  does,  by  leaping.  As  soon  as  the  Shad  finds  a 
suitable  spawning-place  (and  this  is  usually  a  sandy  bar  in  the  river), 
they  pair  and  deposit  their  spawn  in  the  sand.  This  is  done  after 
sunset  and  before  daylight.  The  number  of  eggs  in  a  Shad  varies 
according  to  the  size  of  the  fish,  but  one  fish  often  yields  a  hun¬ 
dred  thousand  eggs.  The  eggs  are  about  twice  as  large  as  the 
grains  of  ordinary  corn  meal.  Have  you  ever  eaten  Shad  roe,  prop¬ 
erly  cooked  ?  If  not,  then  you  have  yet  to  taste  one  of  the  greatest 
delicacies  that  come  from  the  sea.  But  how  strange  it  seems  to 
think  that  with  every  mouthful  of  Shad  roe  you  eat  one  or  two 
thousand  fishes  in  embryo. 

Shad  eat  small  forms  of  sea  life,  and  other  fishes.  They  do  not 

often  bite  at  a  hook  and  are  usually  caught  in  nets.  Not  only  the 

roe,  but  the  flesh  itself,  is  delicious,  and  is  much  sweeter  and  finer 
than  that  of  the  herring,  or  menhaden,  whose  relative  he  is.  But 

the  Shad  is  so  full  of  fine,  hair-like  bones,  that  it  requires  some 

patience  to  pick  out  a  satisfactory  meal  without  danger  of  being 
choked. 

A  species  of  Shad  called  the  Hickory  Shad  is  common  in  the 
waters  of  the  southern  states,  and  is  often  sold  by  street  venders  in 
place  of  the  American  Shad,  but  it  is  a  much  inferior  fish  —  the 
flesh  is,  in  fact,  almost  worthless.  If  the  fish  dealer  try  to  sell  you 
a  Hickory  Shad,  you  may  know  it  from  the  true  American  Shad  by 
the  lower  jaw,  which  is  much  longer  and  stronger  than  that  of  the 
latter  fish.  The  Hickory  Shad  often  appears  in  the  rivers  just  before 
the  time  of  the  real  Shad,  and  is  sold  by  unscrupulous  dealers  to 
people  who  are  anxious  for  the  season’s  first  taste  of  Shad,  and 
then  who  wonder  why  the  fish  is,  after  all,  such  a  disappointment. 
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CRUSTACEANS 

The  Crab  and  the  Lobster  are  familiar  members  of  the  family  of 
animals  to  which  the  name  <(  Crustaceans  w  is  given.  This  name 
comes  from  a  Latin  word  which  means  crust,  and  the  creatures  to 
which  it  is  applied  may  be  called  crusted,  or  soft-shelled,  water  ani¬ 
mals.  In  some  respects  they  are  similar  to  very  large  insects,  for  they 
have  several  pairs  of  legs,  and  a  Crab,  for  example,  looks  like  a  sort 
of  huge  spider.  The  crust,  or  shell,  which  covers  their  bodies,  is 
horny,  but  is  not  stony,  like  the  shell  of  the  oyster.  The  Crustacean 
casts  off  his  shell  at  intervals,  as  the  snake  sheds  his  skin,  and  if  he 
is  caught  by  one  of  his  limbs,  he  can  break  it  off  and  make  his  es¬ 
cape.  In  time  a  new  limb  will  grow  to  take  the  place  of  the  lost 
one.  This  resembles  the  way  in  which  the  lizard  breaks  off  his  tail, 
without  suffering  any  injury  therefrom. 

The  greatest  number  of  Crustaceans  are  found  in  the  sea,  although 
some  varieties  live  in  fresh -water  rivers  and  lakes,  and  a  few  on  land. 
Some  kinds  can  breathe  only  air,  while  others  breathe  both  air  and 
water.  Those  which  live  on  land,  however,  require  moisture,  with 
which  to  wet  the  gills  through  which  they  breathe. 

All  Crustaceans  have  well-developed  senses  of  touch  and  sight,  and 
some  of  them  smell  and  hear.  Some  move  forward,  as  nearly  all 
animals  do,  but  others,  like  the  Crab,  move  backward  or  sidewise. 

A  few  of  the  Crustaceans  eat  vegetable  food,  and  others  live  on  the 
blood  of  other  animals,  to  which  they  attach  themselves,  but  the  greater 
number  are  flesh-eaters.  The  female  lays  eggs,  which  she  carries  at¬ 
tached  to  some  part  of  her  body  until  they  hatch. 

In  the  waters  of  Japan,  an  enormous  animal  of  this  family  is  found, 
whose  legs  sometimes  stretch  across  a  space  of  twenty  feet,  but  the 
largest  Crustacean  with  which  we  are  familiar  is  the  Lobster.  Some  of 
the  shellfish  are  so  tiny  that  they  can  be  seen  only  with  a  microscope, 
and  millions  of  them  inhabit  a  single  pint  of  water.  They  are  so  numer¬ 
ous  in  some  parts  of  the  ocean  that  they  give  the  water  a  red  color,  so 
that  it  looks  almost  like  blood.  The  mackerel,  the  herring  and  other  sea 
fish  like  these  tiny  creatures  for  food,  and  even  the  great  whale  feeds  on 
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them.  He  takes  in  myriads  of  them,  together  with  several  gallons  of 
water,  at  one  mouthful,  and  when  the  water  is  strained  out  through  his 
fringes  of  baleen,  or  whalebone,  he  swallows  the  shellfish  with  apparent 
relish. 

Some  of  these  tiny  animals  are  parasites  —  that  is  to  say,  they  attach 
themselves  to  larger  animals  and  feed  on  their  blood.  They  are  often 
found  living  on  the  gills  of  fishes,  such  as  the  cod,  and  the  sprat,  and,  in 
the  case  of  the  latter  fish,  they  sometimes  cover  his  whole  head.  The 
sprats  so  infested  are  called  <(  lantern  sprats,”  for  the  bodies  of  the  little 
shellfish  shine  in  the  darkness.  It  is  said  that  these  <(  lantern  sprats  ” 
are  always  the  leaders  of  the  shoals  of  sprats,  as  they  travel  from  place 
to  place  in  the  water. 

Most  of  us  have  seen  the  little  Barnacles  that  fasten  themselves 
on  the  piles  of  a  wharf  in  sea-water,  or  on  the  rocks,  between  the 
marks  of  high  and  low  tide.  They  are  also  found  by  thousands  on 
the  bottoms  of  ships,  where  they  are  very  troublesome,  for  they  pre¬ 
vent  the  ship  from  traveling  through  the  water  at  as  high  a  rate  of 
speed  as  she  would  otherwise  attain.  The  Barnacle  has  a  conical 
shell,  which  is  quite  hard  and  is  sharply  pointed,  as  you  know  if  you 
have  walked  on  rocks  covered  with  these  little  creatures.  He  has  only 
one  eye,  and  no  heart,  but  he  has  six  pairs  of  long,  feathery  feet, 
which  he  thrusts  out  into  the  water  and  moves  up  and  down,  in  order 
to  create  a  current  that  will  bring  within  his  reach  the  tiny  creatures 
on  which  he  feeds.  Some  Barnacles  attach  themselves  to  large  ani¬ 
mals,  such  as  the  shark,  whose  skin  is  covered  with  them.  Some  spe¬ 
cies  have  a  sort  of  stalk,  by  means  of  which  they  suspend  themselves 
from  floating  objects,  and  so  hang  down  in  the  water. 

The  Lobster  has  a  rounded  body,  four  pairs  of  legs,  and  a  wide, 
six-pointed  tail,  which  ends  in  a  rounded  fin.  His  head  is  small,  and 
his  eyes  are  set  at  the  ends  of  two  projections  which  grow  from  his 
head.  He  has  four  antennae,  or  feelers,  one  pair  of  which  are  very 
long  and  slender,  while  the  other  pair  are  short  and  thick.  His  two 
great  claws,  which  are  joined  to  his  body  in  front  of  the  legs,  are  very 
strong,  and  are  the  Lobster’s  weapons  of  assault  and  defense.  He  can 
open  and  shut  these  claws  like  pincers,  and  when  he  grips  any  object 
with  them  he  clings  to  it  with  the  tenacity  of  a  bulldog.  The  inner 
edges  of  one  claw  have  blunt,  tooth-shaped  projections,  while  those 
of  the  other,  which  he  uses  for  cutting  food,  are  like  the  teeth  of 
a  saw.  If  the  Lobster  is  held  by  one  of  his  claws,  he  can  break  it 
loose  from  his  body,  and  thus  escape  without  serious  injury,  since 
a  new  claw  soon  replaces  the  old  one.  He  is  very  pugnacious,  and 
often  fights  hard  battles  with  those  of  his  own  kind,  or  with  other 
animals. 
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The  Lobster  lives  at  the  bottom  of  the  sea,  near  the  shore,  where 
he  hides  among  the  rocks.  He  feeds  on  fish  and  other  animals,  and 
is  a  good  scavenger,  for  he  eats  decaying  matter  as  well  as  fresh. 
He  generally  moves  forward  slowly,  but,  by  means  of  his  tail,  can  dart 
backward  very  swiftly,  and  can  go  as  far  as  twenty  feet  at  one  leap. 

Each  year  the  thin  shell  about  his  body  splits  open  along  the  back, 
and  he  shrinks  in  size  so  that  he  can  pull  the  flesh  of  his  claws  from 
their  harder  covering.  Before  this  occurs,  a  new  shell  forms  beneath 
the  old  one,  but  for  several  days  it  is  soft  and  tender,  and  for  a  short 
time  after  shedding  his  shell,  the  Lobster  is  unable  to  defend  himself. 
It  is  not  long,  however,  before  the  new  shell  hardens,  and  becomes 
even  stronger  than  the  old  one. 

If  asked  the  question,  (<  What  is  the  Lobster’s  color  ?  ®  most  of  us 
would  reply,  w  Bright  red,  of  course;  everybody  knows  how  a  lobster 
looks  !w  But  if  you  should  look  for  a  red  Lobster  in  the  sea, —  a  live, 
red  Lobster, —  you  would  never  find  one.  In  his  natural  state,  the 
Lobster  is  blue-black  in  color,  with  a  clouded  or  mottled  appearance, 
but  when  caught,  he  is  thrown  alive  into  boiling  water,  and  it  is  this 
that  changes  his  color  to  red. 

Lobsters  are  caught  in  a  trap,  or  (<  Lobster-pot, w  which  is  a  sort  of 
basket  that  is  baited  with  meat,  and  is  so  made  that  when  the  Lobster 
goes  in  to  get  the  meat  he  cannot  get  out.  These  Lobster-pots  are 
anchored  to  the  bottom  of  the  ocean  near  shore,  where  the  Lobsters 
live.  Individuals  of  this  species  have  been  taken  which  weighed  forty 
to  fifty  pounds,  but  in  recent  years  the  demand  for  them  in  market 
has  been  so  great  that  they  are  caught  before  they  are  full  grown, 
and  those  we  now  see  in  market  seldom  weigh  more  than  three  or 
four  pounds.  On  the  New  England  coast,  where  the  Lobsters  have 
always  been  more  abundant  than  elsewhere,  it  has  been  found  neces¬ 
sary  to  pass  laws  prohibiting  the  taking  of  small  Lobsters,  for  other¬ 
wise  the  species  might  soon  become  extinct.  The  flesh  of  the  Lobster 
is  tender  and  of  delicious  flavor,  but  it  is  very  rich  and  is  not  easily 
digested. 

The  Crawfish,  also  called  the  Crayfish,  is  a  crustacean  which  grows 
to  a  length  of  about  three  or  four  inches,  and  is  much  like  a  little 
lobster.  He  burrows  in  the  earth  on  the  banks  of  fresh-water  streams, 
and  is  so  persistent  a  digger  that  he  has  been  known  to  do  much 
damage  to  the  great  levees  of  the  Mississippi  River.  He  goes  into 
the  water  in  search  of  his  food,  which  consists  principally  of  fishes  and 
little  mollusks.  In  Europe  large  numbers  of  Crawfish  are  eaten,  but 
they  are  seldom  used  for  food  in  this  country. 

The  Shrimp  is  similar  to  the  lobster  in  his  habits,  and,  to  some 
extent,  in  his  general  form.  His  body,  which  is  from  two  to  six  inches 
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in  length,  is  white,  dotted  with  black;  and  he  looks  so  much  like  the 
sea  sand,  in  which  he  burrows,  that  he  is  not  easily  seen.  The  flesh 
of  the  Shrimp  is  delicious  food. 

Of  the  many  different  kinds  of  Crab,  one  of  the  most  interesting 
is  the  Hermit  Crab,  which  is  very  much  like  the  lobster  in  form. 
He  lives  in  a  home  of  his  own,  which  he  always  carrries  with  him. 
This  house  is  the  shell  of  some  mollusk,  and  the  Hermit  Crab  selects 
it  for  a  residence  without  the  permission  of  the  owner.  He  backs  into 
the  shell  and  holds  himself  there  by  means  of  two  hooks  on  his  tail. 
He  lives  on  the  land  as  well  as  in  the  water,  and  wherever  he  goes 

he  drags  his  house  with  him.  His  claws  and  legs  point  forward,  so 

that  ordinarily  they  all  protrude  from  the  opening  in  the  shell,  but  if 
he  is  attacked  he  draws  them  in,  and  closes  the  opening  with  his  large 
claw.  When  he  grows  too  large  for  the  first  shell,  he  finds  a  larger 
one  and  moves  into  it. 

The  common  Crab,  which  is  found  near  the  shore  in  salt  water,  has 
a  flattened,  oval  body,  four  pairs  of  legs,  and  a  pair  of  strong  claws 
in  front.  His  color  is  bluish  black  and  he  weighs  only  a  few  ounces. 

He  is  an  active  and  greedy  animal,  and  his  favorite  food  is  decaying 

flesh.  When  first  hatched,  the  Crab  has  a  globular  body,  which  is  pro¬ 
tected  by  long  spines,  but  he  has  no  claws  or  legs.  He  is  provided 
with  a  fan-like  tail,  which  he  uses  to  assist  him  in  swimming.  He 
sheds  his  skin  several  times  within  a  short  period,  and  each  time  that 
he  does  so  he  increases  in  size  and  his  form  changes  Flat  legs,  which 
serve  as  paddles,  appear  near  his  tail,  and  sometime  later  his  other 
legs  and  his  claws  come  into  use.  Finally,  he  loses  the  paddle-like 
legs  which  he  used  for  swimming,  thus  developing  into  a  full-grown 
Crab,  and  thereafter  he  lives  on  the  shore,  or  on  the  bottom,  beneath 
the  surface  of  the  water.  He  now  sheds  his  shell  but  once  a  year, 
and  it  is  at  the  time  of  shedding,  when  his  new  skin  remains  soft  for 
some  time,  that  he  is  called  a  <(  soft-shelled  w  Crab.  The  soft-shelled 
Crab  is  fried  and  eaten,  claws,  legs  and  all,  and  is  esteemed  an  attrac¬ 
tive  table  delicacy.  When  caught  with  his  hard  shell  on,  the  flesh  is 
removed  from  the  shell,  and  is  eaten  in  the  same  way  as  that  of  the 
lobster. 

The  little  Fiddler  Crab  has  two  claws,  like  other  Crabs,  but  one  is 
very  much  larger  than  the  other.  Sometimes  the  right  claw  is  the 
larger  and  sometimes  the  left.  He  carries  this  large  claw  in  front  of 
him,  in  much  the  same  way  that  a  violinist  holds  his  bow,  and  it  is 
from  this  fact  that  he  gets  his  name.  The  Fiddler  Crab  digs  holes 
in  the  sand,  in  which  he  buries  himself,  and  he  can  scurry  about  so 
actively,  and  is  such  a  rapid  digger,  that  it  is  hard  to  catch  him  be¬ 
fore  he  disappears  in  the  sand. 
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The  Oyster  Crab  is  a  tiny  creature,  about  twice  as  large  as  a  pea. 
He  makes  his  home  in  the  shell  of  an  oyster,  and  feeds  on  the  minute 
animals  that  live  in  sea  water. 

The  Palm  Crab,  which  is  found  in  the  Pacific  Ocean,  climbs  cocoa- 
nut  palm  trees  to  get  the  nuts.  He  inserts  the  tips  of  his  claws  in  the 
holes  at  the  top  of  the  cocoanut,  and,  holding  it  in  this  manner, 
breaks  the  shell  of  the  nut  against  a  stone,  so  that  he  can  feast  on  the 
kernel.  He  also  uses  the  husk  of  the  cocoanut  to  line  the  burrow  in 
the  sand  in  which  he  lives. 

The  Mountain  Crab,  or  Black  Crab,  which  is  found  in  the  West  In¬ 
dies,  sometimes  lives  two  or  three  miles  from  the  sea,  but,  like  all  land 
crabs,  he  requires  a  certain  amount  of  moisture.  In  April  and  May, 
these  Crabs  visit  the  sea  to  spawn.  They  travel  in  companies,  which 
sometimes  number  hundreds,  or  even  thousands,  and  move  in  a  straight 
line,  turning  aside  only  when  they  come  to  a  wide  river  or  other 
obstacle.  These  Crabs  make  their  homes  in  burrows  in  the  ground, 
which  they  seldom  leave  during  the  day,  but  they  come  out  at  night 
and  are  then  very  active.  They  are  not  flesh-eaters,  but  live  entirely 
on  vegetable  food.  They  are  not  pleasant  objects  to  look  at,  but  their 
flesh  is  good  to  eat,  and  the  spawn,  which  is  deposited  in  a  lump  as 
large  as  a  hen’s  egg,  is  said  to  be  delicious. 

Several  varieties  of  the  Crab  are  found  in  our  fresh-water  lakes 
and  rivers,  but  all  of  them  are  small,  and  they  have  no  notable  charac¬ 
teristics. 


RADIATES 

The  Radiates  comprise  a  group  of  sea  animals,  from  whose  bodies 
arms  or  <(  feelers  ®  radiate,  like  the  spokes  of  a  wheel  from  the 
hub.  Among  the  best-known  members  of  this  family  are  the 
Star-fishes,  the  Jelly-fishes,  the  Sponges  and  the  Sea-urchins.  All 
these  are  low  forms  of  animal  life.  A  mouth  and  a  stomach  of  sim¬ 
ple  construction  are  their  chief  organs.  Nearly  all  the  Radiates  live 
in  the  sea.  A  few  species  are  found  in  fresh  water,  but  none  dwell 
on  the  land.  Some  are  so  tiny  that  they  can  be  seen  only  with  the 
aid  of  a  microscope,  while  others  are  several  feet  in  diameter.  The 
larger  forms  are  rarely  found  outside  of  tropical  waters,  but  the  smaller 
species  are  also  common  to  the  temperate  zones.  Some  Radiates 
have  a  spiny  skin;  others  are  soft,  as  the  Jelly-fishes. 

The  Sea-cucumber  is  so  called  because  he  is  shaped  like  the  vege¬ 
table  cucumber.  He  is  found  in  the  cooler  waters  of  the  ocean.  He 
has  a  leathery  skin,  which  he  can  stretch  at  will  to  such  an  extent  as 
to  double  his  size.  He  can  draw  himself  out  like  a  long  worm,  or 


2710 


RADIATES 


puff  up  until  he  looks  like  a  ball.  Around  the  mouth,  which  is  at 
one  end  of  the  long  body,  grow  tender  tentacles,  delicately  fringed 
and  beautifully  colored.  Lengthwise  of  the  body  are  five  double  rows 
of  suckers  —  ten  rows  in  all  —  arranged  in  pairs.  These  suckers,  which 
serve  as  feet,  enable  him  to  grasp  surrounding  objects  and  move  for¬ 
ward.  These  animals  vary  in  length  from  two  to  fifteen  inches.  They 
eat  seaweed,  and  prey  upon  other  small  animals.  The  large  ones, 
found  in  the  Indian  ocean,  are  caught,  split  open  and  dried,  as  we 
dry  codfish,  and  are  sold  to  the  Chinese,  who  think  them  excellent 
food. 

The  Sea-urchin  is  a  little  animal,  having  a  crust,  or  shell,  thickly 
covered  with  spines,  which  gives  him  a  prickly  appearance,  like  that 
of  a  chestnut  bur.  He  is  sometimes  called  the  Sea-hedgehog.  These 
spines  stand  out  in  all  directions  from  the  shell  and  serve  to  protect 
him  in  case  of  attack  by  other  animals,  and  also  prevent  his  being 
crushed  when  the  waves  dash  him  against  a  rock.  He  has  more  than 
two  thousand  tubular  feet,  extending  beyond  the  spines,  each  having 
a  flattened  disk  or  sucker  at  the  end.  These  serve  not  only  in  walk¬ 
ing,  but  for  seizing  food.  When  thrown  upon  his  back,  he  reaches 
out  with  his  long  feet,  fixes  his  suckers  on  the  bottom,  and  thus  turns 
himself  over.  His  mouth,  which  is  on  the  under  side  of  his  body,  is 
equipped  with  strong  jaws,  so  that  he  can  crush  the  mollusks,  shrimps 
and  sea-snails  upon  which  he  feeds.  He  has  five  tiny  eyes,  arranged 
in  a  circle  near  the  center  of  the  body.  The  spines  of  the  Sea-urchin 
fall  off  when  he  dies,  exposing  the  shell,  which  is  made  up  of  several 
hundred  little  plates,  beautifully  formed  and  perfectly  fitted  together 
He  does  not  cast  his  shell  as  the  crab  does.  New  plates  are  added  to 
it  as  he  grows,  so  that  it  is  always  sufficiently  large  to  protect  the 
tender  parts  of  his  body.  Sea-urchins  are  from  an  inch  to  five  or  six 
inches  in  diameter.  There  are  many  kinds,  which  differ  slightly  in 
form  and  habits. 

The  Star-fish,  or  (<  Five-fingers, w  is  one  of  the  common  Radiates 
that  may  always  be  found  on  the  beach,  after  a  heavy  surf  has 
been  rolling  high  up  on  the  sands,  and  in  pools  of  water  left  among 
the  rocks  by  the  outgoing  tide.  Star-fishes  vary  in  size  from  that  of 

a  silver  dollar  to  that  of  a  dinner  plate.  They  are  of  many  colors _ 

some  red,  some  yellow  and  others  purple.  The  Star-fish  is  formed 
like  a  five-pointed  star.  The  arms,  which  radiate  from  the  center  of 
the  body,  have  tubular  suckers,  like  those  of  the  Sea-urchin,  and  at  the 
end  of  each  arm  is  an  eye.  The  mouth  is  on  the  under  side  of  the 
body,  near  the  center.  It  has  no  teeth,  but  nevertheless  the  Star-fish 
can  eat  clams  and  oysters.  He  does  not  crush  the  oyster’s  shell,  but 
throws  his  stomach  out  of  his  mouth  and  covers  the  oyster  with  it. 
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Then  he  draws  the  oyster  out  of  its  shell  and  into  his  own  mouth  by 
strong  suction.  The  Star-fish  has  no  solid  covering,  and  can  bend  his 
arms  as  he  wishes.  Thus  he  can  make  his  way  into  small  crevices  in 
the  rocks.  He  clings  with  a  strong  hold  and  will  not  let  go,  even  if 
his  suckers  are  torn  off.  If  one  of  his  arms  is  broken  off,  another 
will  grow  in  its  place.  Sometimes  a  Star-fish  is  found  with  one  long 
arm  and  four  smaller  ones  of  varying  sizes,  which  show  that  the  latter 
have  grown  out  in  place  of  those  broken  off,  only  one  of  the  original 
five  arms  remaining.  The  female  Star-fish  lays  eggs,  and  protects 
them  from  injury  with  her  suckers.  If  the  eggs  are  taken  away  and 
placed  in  the  water  again,  she  will  go  some  distance  to  recover  them. 
When  in  the  sea  the  Star-fish  is  graceful  and  plump,  for  he  is  full  of 
water,  but  as  soon  as  he  is  taken  out,  the  water  runs  from  his  pores 
and  he  rapidly  shrinks.  If  kept  out  of  water,  he  soon  dies  and  his 
body  becomes  brittle. 

The  Rory  Feather-star  is  one  of  the  group  which  scientists  desig¬ 
nate  as  Crinoids,  a  word  which  means  Mike  a  lily.®  He  has  five 
arms,  each  divided  into  two  parts,  and  these  arms,  which  are  long 
and  slender,  have  fingers  which  resemble  feathers.  While  young,  the 
Rory  Feather-star  has  a  stem  which  is  set  in  the  bottom  of  the  ocean 
like  the  root  of  a  plant;  when  he  matures,  he  leaves  the  stem  and 
floats  freely  through  the  water.  His  color  is  a  bright  pink.  When 
alarmed,  he  breaks  himself  into  pieces.  There  is  another  kind  of  Cri- 
noid  that  remains  fixed  to  the  bottom,  by  the  stem,  as  long  as  he  lives. 

The  Jelly-fish  has  a  soft  body,  of  rounded  form,  closely  resembling 
jelly  which  has  been  <(  formed  ®  in  a  bowl — hence  its  name.  From 
one  side  grow  long  tentacles  or  fingers.  If  you  touch  one  of  these 
innocent-looking  creatures,  you  will  feel  a  very  painful  smart  or  sting, 
like  that  which  follows  contact  with  the  plant  known  as  the  nettle. 
For  this  reason  the  Jelly-fish  is  also  called  the  Sea-nettle.  The  sting¬ 
ing  sensation  is  produced  by  tiny,  hair-like  organs,  which  are  coiled 
in  minute  cells  in  the  tentacles  when  not  in  use.  He.  throws  them 
out  to  catch  little  animals  on  which  he  feeds,  or  to  defend  himself 
from  his  enemies.  At  night  the  Jelly-fish  sheds  a  brilliant  phospho¬ 
rescent  light,  and  the  water  often  sparkles  and  shimmers  with  won¬ 
drous  beauty,  because  of  the  thousands  of  Jelly-fishes  floating  near  the 
surface. 

There  are  many  kinds  of  Jelly-fishes.  One  is  called  the  Comb- 
bearer,  because  on  his  egg-shaped  body  are  several  rows  of  fingers 
which  resemble  the  teeth  of  a  comb.  He  has  also  two  very  long, 
fringed  tentacles.  These  are  constantly  changing  their  form  and 
color,  and  are  very  beautiful.  This  species  is  usually  three  or  four 
inches  in  length. 
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The  Medusa,  or  Disk  Jelly-fish,  is  shaped  something  like  an  um¬ 
brella,  with  a  fringe  around  the  rim.  The  body  has  so  little  solid 
matter,  that  when  taken  from  the  water  and  dried,  it  is  but  a  mere 
skin.  When  filled  with  water  in  his  native  element,  the  animal  may 
weigh  several  pounds.  The  Medusa  floats  near  the  surface  of  the 
water  and,  by  opening  and  closing  his  disk,  is  able  to  swim  slowly 
from  place  to  place.  These  creatures  live  in  schools  of  immense 
numbers.  In  tropical  waters,  where  they  are  more  common  than 
along  our  own  coasts,  sailors  often  see  myriads  of  them  about  a  ship. 
In  the  daylight  they  are  beautiful  with  the  colors  of  the  rainbow;  by 
night  they  give  off  a  brilliant  light.  One  species  of  the  Medusa 
sometimes  grows  to  six  or  seven  feet  in  diameter,  with  tentacles  a 
hundred  feet  long.  Most  of  these  animals,  however,  are  small,  some 
no  larger  than  the  human  hand. 

The  Hydra  is  a  fresh- water  Jelly-fish,  not  more  than  half  an  inch 
long.  The  body  is  like  a  tube,  with  a  mouth  at  one  end,  and  about 
it  is  a  fringe,  by  means  of  which  he  catches  for  food  small  creatures 
that  live  in  the  water.  If  his  bo,dy  be  cut  in  two,  each  half  becomes 
a  complete  Hydra.  Even  if  you  divide  him  into  twenty  pieces,  each 
part  will  grow  into  a  perfect  animal;  or  you  may  join  two  Hydras 
together  and  they  will  grow  to  be  one.  If  a  slit  be  cut  near  the  end 
of  the  Hydra’s  body,  a  head  will  grow  there,  and  as  many  heads  will 
grow  as  there  are  slits  made. 

One  of  the  prettiest  of  the  Jelly-fishes  is  the  Portuguese  Man-of-war. 
He  is  really  many  animals  in  one,  for  a  little  community  of  creatures 
cling  to  an  air-sac  which  floats  on  the  water  and  keeps  them  up. 
The  air-sac  is  thin  and  has  very  delicate  shades  of  blue  and  purple, 
with  a  fringed  crest  of  rosy  color.  The  tentacles,  which  hang  from 
the  air-sac,  are  sometimes  twenty  or  thirty  feet  long.  Some  of  these 
are  used  for  swimming,  others  for  catching  food  and  others  to  produce 
new  Jelly-fishes.  They  can  sting  severely,  and  will  at  once  grasp  a 
hand  or  other  object  which  is  placed  in  the  water  near  them. 

Polyps  are  sea-flowers, —  that  is  to  say,  they  look  much  like  flow¬ 
ers,  but  they  are  really  animals.  The  Sea-anemone  is  one  of  the 
familiar  forms.  He  has  a  body  like  a  tube,  with  an  opening  at  the 
top  which  serves  as  a  mouth,  and  around  it  is  a  fringe,  resembling 
the  petals  of  a  flower.  By  means  of  his  base,  or  feet,  the  Sea-anemone 
clings  tightly  to  the  rock,  and  it  is  very  difficult  to  remove  him  with¬ 
out  tearing  him  into  pieces.  If  you  touch  this  creature,  he  withdraws  his 
tentacles,  or  fringes,  and  shuts  up  his  body  so  that  it  looks  like  a 
dome.  He  eats  sea-snails  and  other  animals  that  come  within  reach 
of  his  tentacles.  The  eggs  of  this  animal  are  called  «  buds  “  by  natural¬ 
ists.  If  you  cut  a  Sea-anemone  in  pieces,  each  piece  becomes  a  com- 
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plete  animal,  as  in  the  case  of  the  Hydra.  Where  the  Anemones  grow 
in  profusion,  the  appearance  is  like  that  of  a  veritable  flower  garden. 

One  species  of  Polyp  is  called  the  Sea-pen,  because  in  shape  he 
resembles  a  quill  pen,  or  feather.  He  is  fixed  in  the  sand  by  means 
of  his  long  stem.  Some  of  the  Sea-pens  are  red,  some  purple  and 
others  orange,  and  all  are  very  beautiful. 

The  Sea-fan  is  a  kind  of  Polyp  that  is  formed  like  an  extended  fan, 
the  webbing  composed  of  a  network  of  fibers. 

Coral  is  made  by  Polyps  and  not  by  insects,  as  has  been  popularly 
believed.  The  beautiful  Red  Coral,  which  is  like  a  little  tree  with 
branches,  is  one  of  its  many  forms.  Great  coral  reefs,  hundreds  of 
miles  in  extent,  are  also  made  by  tiny  Polyps.  When  the  Polyp  dies, 
his  skeleton,  which  is  as  hard  as  stone,  remains,  and  above  it  lives  a 
new  Polyp,  until  he,  in  turn,  dies,  and  so  on  through  a  cycle  of  count¬ 
less  years.  The  Polyp  does  not  labor  to  build  up  the  reefs,  as  the  coral 
insect  has  been  said  to  do;  he  simply  eats,  lives  a  little  while  and 
then  dies,  leaving  his  skeleton  as  a  part  of  the  coral  formation.  In 
time  the  Polyp  skeletons  make  a  mass  of  coral  which  reaches  to  the 
surface  of  the  water.  Then  the  dashing  of  the  waves  breaks  off  frag¬ 
ments,  which  are  ground  to  sand  against  the  body  of  the  reef.  In 
this  sand,  seeds,  carried  by  birds,  find  lodgment;  trees  grow  from  them; 
earth  mold  forms  about  the  coral;  and  animals  and  men  find  a  dwell¬ 
ing  place  upon  the  island,  which  had  a  beginning  ages  before,  in  the 
skeleton  of  a  little  Polyp  at  the  bottom  of  the  sea.  Coral  and  coral 
reefs  are  found  in  rocks  hundreds  of  miles  from  the  ocean,  and  from 
this  we  know  that  part,  at  least,  of  our  land  was  once  under  the  sea. 

There  are  many  thousand  varieties  of  strange  sea-creatures  which 
belong  to  the  family  of  Radiates.  The  Protozoans  are  the  simplest 
forms  of  animal  life.  They  have  many  shapes:  some  are  like  tubes 
and  some  like  bottles;  some  are  soft,  while  others  have  a  bony  cover¬ 
ing.  The  Rhizopods  have  root-like  feet,  by  means  of  which  they  cling 
to  the  rocks.  Their  shells  form  limestone,  from  which  are  quarried 
blocks  for  the  erection  of  magnificent  buildings. 

The  Infusoria  are  so  tiny  that  millions  of  them  live  in  a  drop  of 
water.  They  cannot  be  seen  with  the  naked  eye.  All  these  are  ani¬ 
mals,  which  eat  and  live  and  die,  and  all  serve  some  useful  purpose 
in  the  great  plan  of  creation,  just  how,  we  cannot  always  determine. 
We  know  that  there  is  a  reason  for  the  existence  of  each  of  these 
seemingly  insignificant  forms  of  life,  if  it  be  no  more  than  to  serve  as 
food  for  other  creatures,  which,  in  turn,  are  useful  to  man. 
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When  you  hear  people  speak  of  (<  Shellfish, w  you  may  know  that 
they  mean  Mollusks.  Shellfish  is  not  a  correct  name  for  these 
animals,  for  they  are  not  fishes  and  some  of  them  have  no 
shells.  But  the  word  Mollusk  means  soft,  and  is  a  suitable  name  for 
them  because  they  have  soft  bodies. 

Some  of  them  live  in  the  sea,  some  in  rivers  and  ponds,  and  oth¬ 
ers  on  the  land.  The  Sea  Mollusks  are  found  in  all  parts  of  the 
ocean,  some  near  the  shore  and  others  in  deep  water.  Some  remain 
in  one  place  as  long  as  they  live,  and  others  move  about' freely. 
Land  Mollusks  are  found  in  damp,  shady  places,  on  trees,  on  rocks 
or  in  the  ground. 

Some  of  the  Mollusks  have  fine,  silky  threads,  by  means  of  which 
they  attach  themselves  to  rocks,  or  other  objects  in  the  water;  others 
move  about  by  using  the  stomach  as  a  foot;  others  swim  by  opening 
and  shutting  the  halves,  or  valves,  of  their  shells;  and  others  have 
long  arms,  by  means  of  which  they  walk  and  swim  very  swiftly. 

Mollusks  lay  eggs,  sometimes  as  many  as  five  hundred  thousand. 
These  eggs  are  carried  about  in  the  Mollusk’s  shell,  or  buried  in  the 
sand,  or  held  together  in  a  long  ribbon,  which  is  attached  to  a  stick 
or  seaweed,  according  to  the  varying  habits  of  the  several  species. 

Whether  the  Mollusk  has  a  shell  or  not,  his  body  is  covered  with 
an  envelope  which  is  called  a  mantle;  in  those  which  have  shells,  the 
mantle  is  very  thin  and  transparent;  Mollusks  without  shells  have  a 
thick,  leathery  mantle.  The  shells  of  Mollusks  are  very  interesting 
and  many  of  them  are  very  beautiful.  It  should  be  remembered  that 
the  shell  is  not  a  house  which  the  Mollusk  can  enter  or  leave  at  will, 
as  the  hermit  crab  does  with  the  borrowed  shell  in  which  he  makes 
his  home;  the  shell  is  a  part  of  the  animal,  and  he  is  attached  to  it. 

It  is  just  as  much  a  part  of  him  as  the  foot  is  a  part  of  the  human 
body.  Some  Mollusks  are  called  Univalves,  which  means  that  the 
valve,  or  shell,  is  in  one  piece,  like  the  beautiful  shell  of  the  Murex, 
which  you  will  find  on  another  page;  other  Mollusks  are  called  Bi¬ 
valves,  which  means  that  the  shell  is  in  two  parts.  The  Oyster 
belongs  to  this  class. 

The  shell  of  the  Mollusk  is  formed  by  the  mantle  which  envelops 
the  body.  In  the  edge  of  the  mantle  are  found  tiny  bits  of  soft 
matter,  which  are  deposited  on  the  outside  of  the  mantle  and  there 
harden.  This  makes  the  shell  grow  broader  and  longer.  The  outer  - 
surface  of  the  mantle  furnishes  the  material  which  increases  the  thick¬ 
ness  of  the  shell,  by  the  deposit  of  successive  layers,  in  the  same  way. 
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In  the  edge  of  the  mantle  are  little  glands,  which  hold  coloring  mat¬ 
ter,  and  from  these  come  the  beautiful  tints,  which  are  found  on  Mol- 
lusk  shells.  There  are  no  color  glands  in  the  surface  of  the  mantle, 
so  the  inside  of  the  shell,  against  which  the  mantle  lies,  is  pure  white. 

Sometimes  the  Mollusk  has  a  shell  inside  his  body,  but  none  outside. 
The  Mollusk  has  no  bones,  or  skeleton,  like  the  fishes  and  mammals. 

Some  Mollusks  eat  vegetables,  and  others,  animal  food.  There  are 
Mollusks  which  can  attack  and  devour  fishes,  and  even  men ;  the  great 
Squid  is  one  of  these.  But  Mollusks,  like  the  Oyster  and  the  Clam, 
must  be  satisfied  with  the  particles  of  food  matter  which  come  to  them 
from  the  currents  of  water  which  flow  through  their  bodies. 

Mollusks  are  divided  into  several  classes.  Those  of  one  class  are 
called  the  Head-footed  Mollusks,  because  their  feet  grow  from  the 
head;  those  of  another  class  are  called  Stomach-footed  Mollusks,  be¬ 
cause  they  use  the  stomach  as  a  foot,  by  means  of  which  to  walk; 
others  have  no  head  and  are  called  Headless  Mollusks;  others  are 
called  Arm-footed  Mollusks,  because  they  have  organs  which  are  used 
as  both  arms  and  feet. 

The  Cuttlefish,  the  Poulp,  the  Octopus  and  the  Squid  are  ani¬ 
mals  of  similar  form  and  habits,  which  belong  to  the  class  of  Head¬ 
footed  Mollusks.  The  Giant  Squid,  or  Devilfish,  has  a  short,  round 
body,  with  a  large  head,  in  which  are  two  enormous  eyes.  He  has  a 
sharp  beak,  like  that  of  a  parrot,  and  from  his  head  grow  eight,  and 
in  some  species  ten,  long  arms  or  tentacles,  each  of  which  is  several 
times  as  long  as  his  body.  On  the  inner  surface  of  these  arms  are 
rows  of  disks  or  suckers,  by  means  of  which  he  can  take  firm  hold 
on  any  object.  This  strange  looking  animal  lives  near  the  shore  and 
crawls  about  among  the  rocks,  seeking  fishes  and  other  animals  for 
prey.  The  color  of  the  Giant  Squid  varies;  in  shallow  water  he  is 
generally  yellowish  green,  but  in  deeper  water  his  skin  becomes  almost 
black.  By  ejecting  water  from  his  mouth  he  can  dart  backward 
very  swiftly  in  the  water.  He  walks  on  the  bottom,  using  his  long 
arms  as  feet.  When  attacked,  he  ejects  from  his  mouth  an  inky  fluid 
which  darkens  the  water  and  conceals  him  from  sight.  The  Giant 
Squid  has  been  known  to  attack  divers  in  the  water  and  even  fisher¬ 
men  in  their  boats.  As  his  arms  are  sometimes  ten  or  twelve  feet  in 
length,  you  can  see  that  they  are  terrible  weapons.  He  can  throw 
them  about  a  man’s  body  and  the  sucking  disks  hold  the  man  fast, 
while  he  draws  his  victim  within  reach  of  his  terrible  beak. 

There  are  many  smaller  kinds  of  Squids  and  Cuttlefish,  some  of 
which  are  but  a  few  inches  long  and  are  used  as  bait  for  fish.  From 
the  body  of  the  Cuttlefish  is  taken  the  chalky  substance  known  as 
(<  cuttle-bone,  ®  which  is  given  to  canaries.  The  substance  called  sepia, 
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which  is  used  in  painting,  comes  from  the  body  of  the  Squid,  and  is 
the  source  of  the  inky  fluid  with  which  he  darkens  the  water. 

The  Nautilus  is  one  of  the  Head-footed  Mollusks.  He  is  found  in 
the  warmer  oceans,  and  has  a  very  beautiful  shell,  which  is  divided 
into  a  great  many  chambers.  Oliver  Wendell  Holmes  wrote  a  charm¬ 
ing  poem  about  the  (<  Chambered  Nautilus, w  which  begins  with  these 
lines: 

(<This  is  the  ship  of  pearl,  which,  poets  feign, 

Sails  the  unshadowed  main.” 

It  is  well  worth  while  to  read  the  complete  poem.  The  beautiful, 
pearly-tinted  shell  of  the  Nautilus  is  rolled  into  something  like  a 
coil.  From  its  opening  the  head  of  the  animal  projects,  and  from 
the  head  grow  a  great  many  arms,  or  tentacles,  by  means  of  which 
he  swims  or  catches  his  food.  His  eyes  are  fixed  at  the  end  of  two 
long  stalks.  He  has  a  sharp  beak,  with  which  to  tear  his  food,  as 
the  Squid  does,  but  he  has  no  ink  and  is  a  small  and  inoffensive 
creature. 

Nearly  all  the  Stomach-footed  Mollusks  have  a  shell,  and  as  it  is 
in  one  piece,  they  are  called  Univalves.  From  the  head  grow  a 
number  of  small  tentacles,  and  they  have  also  a  tongue,  on  which 
are  many  rows  of  tiny  teeth.  One  of  the  Mollusks  has  been  found 
to  have  twenty  thousand  teeth  on  his  tongue.  Some  of  these  animals 
feed  on  vegetable  matter;  others  attack  and  devour  Mollusks  much 
larger  than  themselves.  To  get  at  their  prey,  they  bore  a  hole  in 
the  Mollusk’s  shell  with  the  toothed  tongue,  which  serves  as  a  file, 
and  then  suck  out  the  soft  parts  of  the  victim,  who,  having  closed 
the  entrance  to  his  shell,  believed  himself  secure. 

The  Murex  is  one  of  the  Stomach-footed  Mollusks.  There  are 
many  kinds  of  Murex,  and  most  of  them  are  found  in  the  tropical 
seas.  From  the  pictures  on  another  page,  3'ou  can  see  the  various 
forms  and  colors  of  this  Mollusk.  It  was  from  the  Murex  that  the 
ancients  obtained  the  famous  dye  which  produced  a  matchless  purple. 
This  purple  d}re  was  so  expensive  that  only  very  wealthy  persons 
could  have  garments  dyed  with  it,  and  these  were,  for  the  most  part, 
kings  and  princes.  In  many  books  you  find  allusions  to  w  imperial 
purple,”  and  the  heir  to  a  kingdom  is  said  to  be  (<  born  in  the  purple.” 

The  little  Sand-snails,  which  we  find  in  our  gardens,  are  univalve 
Mollusks.  Probably  you  have  seen  them,  with  their  long  w  horns,” 
which  are  really  the  stalks  at  the  end  of  which  are  their  eyes.  These 
snails  breathe  air,  but  there  are  sea-snails  and  river-snails,  which 
breathe  water  and  live  altogether  in  that  element.  Some  Snails  live 
in  damp  places,  and  you  may  find  them  under  stumps  or  board-walks. 
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When  the  snail  takes  a  walk,  he  carries  his  shell  on  his  back.  If  you 
touch  him,  he  quickly  draws  his  body  into  his  coiled  shell,  so  that 
you  see  his  flesh  only  at  the  opening.  When  winter  comes,  the  snail 
coils  up  in  his  shell,  builds  a  door  of  thin  skin  across  the  opening 
and  goes  to  sleep.  When  spring  comes,  he  stirs  himself,  and  goes 
abroad  for  food.  But  snails  have  been  kept  two  or  three  years,  and 
although  they  did  not  once  leave  their  shells,  or  take  any  food,  at  the 
end  of  that  time  they  came  out  as  well  as  ever.  The  snail  lays  her 
eggs  under  a  stone  or  board,  and  leaves  them  by  themselves  to  hatch. 
In  a  month  or  so  the  young  snails  appear. 

The  Cowry  has  a  rounded,  oval  shell,  as  smooth  and  hard  as  porce¬ 
lain,  which  is  adorned  with  lines  or  spots.  Some  are  as  large  as  your 
hand;  others  are  no  larger  than  a  penny.  The  edges  at  the  opening 
in  the  shell,  on  the  under  side,  are  delicately  ribbed  or  fluted. 

The  Conch  has  a  large,  spiral  shell,  on  which  it  is  possible  to  blow 
a  loud  blast,  with  a  mellow  tone  like  that  of  a  horn. 

The  Oyster  and  the  Clam  are  classed  among  the  headless  Mollusks. 
They  are  bivalves;  that  is,  the  shell  is  in  two  parts,  hinged  together 
at  the  end  or  the  side,  and  these  animals  can  open  and  close  their 
shells  at  will. 

The  Oyster  lives  near  the  shore,  in  warm  and  temperate  waters, 
throughout  the  globe,  but  is  not  found  in  the  cold  seas.  The  Oyster 
does  not  move  about  as  the  univalves  do,  but  remains  in  one  spot  for 
life.  His  under  shell  is  fastened  to  the  rock,  or  the  bottom  of  the  sea, 
and  sometimes  to  another  Oyster,  so  that  one  lives  above  the  other. 
There  are  fifty  or  more  kinds  of  Oysters;  the  shell  of  the  common 
variety  is  four  or  five  inches  in  length.  It  is  irregularly  shaped  and 
rough  and  scaly  on  the  outside,  but  inside  it  is  smooth  and  white. 
Oysters  are  found  in  communities,  and  the  place  where  one  of  these 
communities  is  found  is  called  an  Oyster-bed.  By  taking  living  oys¬ 
ters  from  one  place  and  putting  them  down  in  another,  a  new  Oyster- 
bed  may  be  established,  for  these  animals  multiply  rapidly.  A  single 
Oyster  is  said  to  produce  from  a  quarter  to  half  a  million  eggs 
every  year.  The  spawning  season  is  in  May  or  June,  and  for  some 
time  thereafter  Oysters  are  not  good  for  food ;  from  this  fact  it  has 
come  to  be  said  that  Oysters  should  not  be  eaten  in  the  months 
which  have  no  <(  r  ®  in  their  names.  The  Oyster’s  body  is  a  soft,  pulpy 
mass,  of  a  gray  color.  In  it  you  find  a  little  hard  substance,  like  gris¬ 
tle;  this  is  the  muscle  by  which  the  oyster  is  attached  to  his  shell. 
The  dark  greenish  matter  serves  as  a  liver,  and  the  crimped  edges  are 
the  gills  through  which  the  Oyster  breathes.  He  has  no  eyes  and  no 
head.  He  eats  tiny  forms  of  animal  life.  When  kept  in  captivity,  he 
is  sometimes  fed  on  corn  meal. 
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In  some  of  the  warm  seas  are  found  Pearl  Oysters.  The  shell  of 
the  Pearl  Oyster  has  a  lining"  of  white,  beautifully  tinted  with  the  colors 
of  the  rainbow,  and  this  is  called  mother-of-pearl.  When  a  grain 
of  sand  or  some  other  tiny  hard  substance  gets  inside  the  Oyster’s 
shell,  layers  of  pearl  are  deposited  about  it  and  it  increases  in  size, 
as  the  Oyster  grows.  Some  pearls  are,  therefore,  small,  when  they 
are  taken  from  the  Oysters,  and  others,  which  have  remained  undis¬ 
turbed  for  a  long  time,  are  large.  These  pearls  are  valued  as  gems 
and  are  worth  large  sums  of  money.  Those  which  are  regular  in 
form,  that  is,  round,  oval  or  pear  shaped,  are  most  valuable.  Pearls 
vary  in  color  and  are  white,  yellow,  blue,  black,  or  of  other  tints.  From 
the  layers  of  mother-of-pearl,  taken  from  the  shell  of  the  pearl  oyster, 
are  made  buttons,  the  sticks  of  fans,  the  covering  of  opera-glasses  and 
other  beautiful  things. 

The  Clam  is  another  familiar  bivalve.  Some  Clams  live  in  fresh 
water,  but  those  which  are  so  delicious  for  food  are  found  on  the 
shores  of  the  sea.  The  Clam  has  a  thinner  and  more  regularly  shaped 
shell  than  the  Oyster;  the  surface  is  slightly  rough.  This  animal  has 
two  tubes  which  he  thrusts  out  between  the  halves  of  his  shell.  The 
water  flows  in  at  one  of  these  tubes  and  carries  air  and  food  to  the 
Clam’s  body;  through  the  other  tube  the  waste  matter  passes  out. 
The  Clam  does  not  live  at  the  bottom,  on  a  rock,  as  the  Oyster  does, 
but  burrows  in  the  sand  to  a  depth  of  ten  or  twelve  inches.  When 
you  walk  along  the  beach,  at  low  tide,  you  see  little  holes,  which  are 
the  openings  to  the  Clam’s  burrows.  The  pressure  on  the  sand  caused 
by  a  person’s  footstep  alarms  the  Clam,  and  he  draws  his  tubes  back 
into  his  shell  so  quickly  that  the  water  in  his  body  is  thrown  up 
through  the  hole  in  the  sand  and  rises  in  a  jet.  The  Clam  hunter 
sees  this  jet  and  promptly  digs  the  Clam  out  of  his  burrow. 

The  Scallop  is  a  little  animal  which  is  also  called  the  Pecten, 
because  that  word  means  comb;  and  the  shell  of  the  Scallop,  which 
is  fan-shaped,  is  fluted,  and  the  ridges  resemble  the  teeth  of  a 
comb.  Scallop-shells  were  formerly  used  as  dishes  in  which  to  cook 
Oysters,  and  (<  scalloped  oysters w  is  a  phrase  which  originated  in 
this  way. 

Oysters,  Clams,  Scallops  and  Mussels  are  the  Mollusks  most  used 
for  food,  and  in  dredging  and  digging  them  for  market,  thousands  of 
people  find  employment. 

There  is  a  kind  of  Mollusk  called  the  Ship-worm,  which  is  long 
and  soft,  like  a  worm,  and  bores  his  way  into  timbers,  below  the  sur¬ 
face  of  the  water.  In  this  way  he  sometimes  perforates  the  piles  of 
a  wharf  or  bridge,  so  that  the  structure  may  be  crushed  by  an  un¬ 
usual  weight  or  heavy  jar;  and  he  has  caused  the  sinking  of  a  ship 
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by  boring  into  the  planks  of  its  bottom.  To  prevent  this,  thin  plates 
of  copper  are  fastened  to  the  bottoms  of  wooden  ships.  As  he  bores 
his  way  into  the  wood,  the  Ship-worm  forms  a  tube  of  shell,  through 
which  the  tubes  that  give  him  air  and  food  are  extended  beyond  the 
wood. 

The  Arm-footed  Mollusk  has  a  long  arm,  by  means  of  which  he 
holds  fast  to  a  rock  or  some  other  object,  and  his  shell  is  not  at¬ 
tached  to  the  rock.  The  animals  of  this  class  live  in  both  cold  and 
warm  waters,  and  at  a  much  greater  depth  than  other  Mollusks  prefer. 

Then  there  are  the  Cloaked  or  Tunic  Mollusks,  which  have  no 
shell,  but  a  tough  skin  which  surrounds  the  body,  more  like  a  bag, 
however,  than  like  a  cloak  or  tunic.  Some  of  these  Mollusks  are  no 
larger  than  a  bean,  and  from  that  size  they  vary  up  to  the  size  of  a 
base-ball.  One  of  these  Mollusks,  called  the  Salpa,  is  a  remarkable 
animal.  The  Salpa  has  a  long  body,  like  a  tube,  and  the  water  flows 
in  at  one  end  and  out  at  the  other.  By  swelling  up  and  admitting  a 
large  amount  of  water,  which  is  held  in  by  a  valve,  and  then  contract¬ 
ing  himself  and  forcing  the  water  out  rapidly  at  the  other  opening, 
the  Salpa  can  move  in  the  water  and  swim  where  he  will.  Some  of 
the  Salpas  are  less  than  one  inch,  and  others  are  more  than  ten  inches, 
in  length.  Some  of  them  live  singly  and  others  are  found  in  long 
chains,  several  inches,  perhaps  several  feet,  in  length.  Each  Salpa  in 
one  of  these  chains  produces  a  Salpa  that  lives  by  himself,  and  this 
Salpa,  in  turn,  produces  a  number  of  Salpas  which  live  in  a  chain. 

The  Moss  Mollusks  are  tiny  animals  and  live  in  clusters.  They 
live  on  rocks  or  on  seaweed,  where  they  present  the  appearance  of  a 
fine  network.  Some  kinds  form  very  beautiful  and  delicate  corals. 

While  the  Mollusks  that  live  in  fresh  water  are  not  so  numerous 
and  do  not  present  so  many  beautiful  forms  and  colors  as  those  that 
live  in  the  sea,  they  are  very  interesting  little  animals,  and  you  cannot 
do  better  than  study  those  you  may  be  able  to  find  in  the  brooks  and 
along  the  shores  ^of  the  ponds  near  your  home.  When  you  have  an 
opportunity  to  visit  the  seashore,  you  will  find  many  beautiful  speci¬ 
mens,  whose  shells  may  be  kept  for  your  cabinet. 


SPONGES 

Until  within  comparatively  recent  years,  the  Sponge  was  regarded 
as  a  plant;  it  is  now  known  to  belong  to  the  animal  kingdom, 
and  to  the  order  Spongida  of  the  class  Rhizopods.  Sponge  is  an 
elastic,  porous  substance,  formed  of  interlaced  horny  fibers,  which 
produce,  by  their  numerous  inosculations,  a  rude  sort  of  net-work,  with 


2]2Q 


SPONGES 


meshes  of  unequal  size,  and,  usually,  of  a  square  or  angulated  shape. 
Besides  these  pores,  there  are  some  circular  holes  of  large  size  scat¬ 
tered  over  the  surface  of  most  Sponges,  which  lead  into  sinuous  canals 
that  permeate  their  interior  in  every  direction.  The  oscula,  canals, 
and  pores  communicate  freely  with  each  other.  The  characteristic 
property  of  the  Sponge  is  the  facility  with  which  it  absorbs  a  large 
quantity  of  any  fluid,  more  especially  of  water,  which  is  retained  amid 
the  meshes  until  forced  out  again  by  a  sufficient  degree  of  compres¬ 
sion,  when  the  Sponge  returns  to  its  former  bulk.  From  this  pecul¬ 
iarity,  combined  with  its  pleasant  softness,  arises  the  value  of  the 
Sponge  for  the  purposes  to  which  it  is  applied.  In  domestic  economy 
and  in  surgical  practice,  there  is  no  other  product  that  can  be  satis¬ 
factorily  substituted  for  it. 

Sponge  is  an  aquatic  production,  found  growing  in  almost  every 
sea  and  on  almost  every  shore.  It  is  abundant  and  varied  between 
the  tropics,  but  becomes  less  so  in  temperate  latitudes,  and  continues 
to  diminish  in  quantity,  variety  and  size,  as  it  is  traced  into  European 
and  colder  seas,  until  it  almost  disappears  in  the  vicinity  of  the  polar 
circles. 

In  its  natural  state,  the  Sponge  is  a  very  different-looking  object 
from  the  article  of  commerce.  The  entire  surface  is  covered  with  a 
thin,  slimy  skin,  usually  of  a  dark  color,  and  perforated  to  correspond 
with  the  apertures  of  the  canals.  The  Sponge  of  commerce  is  in 
reality  only  the  home  or  skeleton  of  the  Sponge. 

There  are  a  few  Sponges  that  inhabit  ponds  and  sluggish  rivers; 
the  others  are  marine.  Of  these,  many  of  the  calcareous  and  sili¬ 
ceous  kinds  inhabit  the  shores  between  tide-marks,  preferring  a  site 
near  the  low  ebb,  where,  nevertheless,  they  are  daily  alternately  sub¬ 
merged  and  left  exposed  to  the  atmosphere.  The  figured  Sponges, 
with  a  fibrous  texture,  to  whatever  genus  they  belong,  are  denizens 
of  deeper  water,  and  are  never  left  uncovered.  They  grow  usually 
in  groups,  on  rock,  shells,  shellfish,  coralines,  and  seaweeds,  and  either 
have  no  power  of  selection,  or  the  quality  of  the  site  is  indifferent  to 
them. 

In  their  growth,  some  Sponges  assume  a  determinate  figure,  or  at 
least  one  whose  variations  are  confined  within  certain  limits.  The 
greater  number  are  irregular  and  variable,  their  shape  depending  in 
a  great  measure  upon  the  peculiarities  of  their  site,  to  which  they 
easily  accommodate  themselves.  They  will  incrust  a  shell  or  a  crab, 
a  rock  or  a  seaweed,  following  every  projection  and  sinuosity.  The 
offshoots  will  spring  up  with  a  more  luxuriant  growth  in  the  deeper 
sheltered  places,  until  the  original  shape  of  the  foundation  on  which 
they  grow  is  lost  to  sight. 
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Sponges  are  incapable  of  voluntary  motion  and  are  not  sensitive. 
They  remain  rooted  to  the  places  of  the  germination,  and  are  incapa¬ 
ble  of  either  contracting  or  dilating  themselves,  or  even  of  moving 
any  fiber  or  portion  of  their  mass.  The  functions  which  distinguish 
them  as  living  beings  are  few,  and  faintly  imaged. 

Although  Sponges  lack  the  power  of  motion  possessed  by  most  ani¬ 
mals,  being  nearly  always  attached,  in  one  position  or  another,  to  some 
object,  the  study  of  their  habits  in  captivity  brings  out  many  of  their 
animal  characteristics  in  a  striking  manner.  Small  specimens  taken 
from  the  sea  and  placed  in  dishes  of  salt  water,  may  be  kept  alive  for 
several  hours,  if  well  cared  for;  and  by  using  finely-powdered  color¬ 
ing  matter,  such  as  carmine  or  indigo,  the  manner  of  their  feeding 
may  be  readily  observed.  Sponges  are  more  active  in  fresh  sea-water 
than  in  stale;  they  cannot  be  kept  alive  out  of  water,  and  soon  die  if 
exposed  to  the  air.  Being  unable  to  go  in  search  of  food,  as  a  nat¬ 
ural  result  they  can  grow  only  in  places  where  there  is  always  an 
abundance  of  food  suited  to  their  wants. 

The  great  Sponging-grounds  of  the  world  are  wholly  confined 
within  waters  having  a  relatively  high  temperature  during  the  entire 
year.  The  Old  World  Sponges  grow  principally  in  the  Mediterranean 
and  the  Red  seas;  the  New  World  Sponges  are  found  about  the  Ba¬ 
hamas,  southern  and  western  Florida,  and  parts  of  the  West  Indies. 
The  finest  Sponges  come  from  the  East,  but  one  of  the  American 
species,  the  so-called  <(  sheeps- wool, w  stands  high  in  favor. 

The  commercial  Sponges  are  separated  into  six  species,  three  of 
which  are  European  and  three  American.  They  are  all  included  in  a 
single  genus  called  Spongia ,  and  though  having  much  in  common  as 
regards  structure,  their  texture  varies  to  such  an  extent  as  to  make 
them  of  very  unequal  value  for  domestic  purposes. 

The  Old  World  species  may  be  arranged  as  follows,  in  order  of 
their  grade  of  excellence,  beginning  with  the  best  quality:  The  Tur¬ 
key  cup  Sponge ;  Levant  toilet  Sponge ;  the  horse,  honeycomb,  or  bath, 
Sponge,  and  the  Zimoca  Sponge.  The  American  species  includes  the 
sheep’s-wool  Sponge,  the  yellow  glove,  violet,  and  grass,  Sponges.  A 
very  close  relationship  exists  between  the  species  of  the  two  continents. 

All  known  regions  in  which  useful  specimens  abound,  contribute  to 
the  world’s  supply.  The  trade  is  extensive.  The  demands  upon  the 
fisheries  are  great.  In  the  Mediterranean,  the  fishing  is  carried  on  in 
some  places  at  a  depth  of  forty  fathoms.  Divers,  naked  or  in  armor, 
go  to  the  bottom  and  tear  off  the  Sponges  from  their  places  of  growth. 
In  some  places  drag-dredges  are  employed. 

In  the  past  quarter-century  the  Sponge  fishery  of  the  Florida  coast 
has  grown  remarkably.  Its  headquarters  are  at  Key  West,  and  several 
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hundred  sailing'  vessels  are  engaged  in  the  industry.  The  fishing 
appliances  consist  of  a  small  boat,  a  long  hook,  and  a  water-glass. 
The  hook  is  in  reality  a  three-pronged  spear,  attached  to  a  pole  thirty- 
five  feet  long.  In  searching  for  the  Sponge,  the  fishers  row  about  in 
the  small  boat.  By  holding  the  glass  on  the  surface  of  the  water, 
the  bottom  is  plainly  seen  and  small  objects  are  readily  discerned. 
When  a  Sponge  is  sighted,  the  pole  with  the  hook  attached  is  shot 
down  and  the  product  deftly  gathered.  The  boat-load  is  brought  to 
the  deck  of  the  schooner,  allowed  to  remain  there  for  a  few  hours, 
and  is  then  carried  down  into  the  hold.  On  Friday  night,  the  fishing 
generally  ends  for  each  week,  and  the  vessel  sails  for  some  spot  on  the 
neighboring  coast  where  there  are  established  crawls,  or  places  for 
curing  the  catch.  These  crawls  are  from  eight  to  ten  feet  square, 
their  purpose  being  to  hold  the  Sponges  while  maceration  and  decom¬ 
position  take  place.  The  resulting  refuse  is  carried  off  by  the  tide. 
The  fishermen  go  away  for  another  catch,  and  the  Sponges  are  left  in 
the  crawls  until  the  end  of  the  following  week,  when  a  new  cargo  is 
brought  in.  The  returning  fishermen  beat  the  decomposed  Sponges  with 
clubs,  removing  the  impurities.  The  water  is  squeezed  out,  and  then 
the  Sponges  are  allowed  to  dry  on  the  ground.  After  drying,  the  hold 
of  the  large  vessel  is  loaded  to  the  utmost  with  product,  and  the  voyage 
to  Key  West  is  made.  Buyers  from  New  York  look  over  the  Sponges, 
and  make  offers  for  entire  cargoes.  The  fishermen  dispose  of  their 
goods  rapidly  and  sail  away  for  more.  The  buyers  store  the  Sponges 
in  a  dry  building,  and  cause  them  to  be  bleached  by  lime.  A  popular 
manner  of  bleaching  is  to  wash  the  Sponges  thoroughly  in  water,  and 
then  to  immerse  them  in  diluted  hydrochloric  acid,  for  the  purpose  of 
dissolving  any  calcareous  substance.  Having  again  been  washed,  they 
are  placed  in  another  bath  of  diluted  hydrochloric  acid,  to  which  six 
per  cent  of  hyposulphite  of  soda,  dissolved  in  a  little  warm  water,  has 
been  added.  In  this  bath  the  Sponge  remains  for  twenty-four  hours, 
or  until  the  bleaching  process  is  completed.  After  bleaching,  the 
Sponges  are  pressed  until  their  bulk  is  greatly  reduced;  they  are 
then  baled,  and  shipped  to  New  York,  which  is  the  distributing  point 
for  the  entire  Florida  product. 

Sponges  are  by  far  the  most  important  fishery  product  of  Florida, 
representing  about  one-third  of  the  annual  value  of  the  fishing  industry. 
In  1899  the  yield  was  over  three  hundred  and  fifty  thousand  pounds 
of  Sponges,  of  which  the  first  value  was  nearly  $400,000. 
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AN  OUTLAW  OF  THE  HEDGES 

A  Golden-crested  wren,  much  pampered  by  a  family  in  whose 
garden  the  little  fellow  had  taken  up  his  abode,  grew  so  fat 
and  lazy  that  he  resorted  to  all  sorts  of  tricks  to  avoid  honest 
labor.  One  day,  about  nesting  time,  he  was  perched  upon  a  shady 
bush,  watching  an  industrious  chaffinch  building  her  home.  Slowly 
but  diligently  the  chaffinch  brought  together  her  material  of  carefully- 
selected,  soft  cow-hair  and  down,  and  had  almost  finished  her  labors, 
while  the  wren  had  not  so  much  as  begun  his  work. 

Whenever  the  chaffinch  left  her  almost-finished  structure,  the  wren 
would  craftily  steal  around  in  another  direction  and  bear  away  the 
newly-brought  hairs  for  his  own  nest.  This  robbery  went  on  for 
several  days,  but  at  length  the  chaffinch  discovered  the  depredations 
and,  instead  of  flying  afield  for  supplies,  pretended  to  do  so,  really 
taking  up  a  point  of  observation  in  a  neighboring  tree.  The  wren 
was  caught  in  the  act.  He  was  boldly  carrying  off  a  beakful  of 
hair,  when  the  chaffinch  flew  at  him  with  a  chatter  of  upbraidings. 
Then  the  chaffinch’s  mate  was  apprised,  and  he  and  several  other 
chaffinches  mobbed  the  wren  so  thoroughly  that  the  guilty  little  fel¬ 
low  was  forced  to  fly  speedily  from  the  scene  of  his  robberies. 


THE  SONG  THAT  BROUGHT  SUNSHINE 

The  sun  had  not  so  much  as  shown  his  face  all  the  morning,  and 
there  were  clouds  all  over  the  sky,  that  looked  as  though  they 
might  pour  out  rain  at  any  minute.  But  up  in  a  tall  tree  a 
little  bird  persisted  in  singing  his  cheery  song,  as  though  he  were  so 
happy  he  could  not  keep  still.  Now  and  then  he  would  come  down 
on  the  lower  branches,  close  to  a  window  where  a  child  stood 
watching  him  and  wondering  why  he  sang  so  cheerily.  The  clouds 
grew  darker,  but  the  bird  did  not  care,  and  still  sang  on. 

Suddenly  the  clouds  began  to  float  away,  and  soon  the  sun 
came  out  from  behind  them,  and  the  leaves  and  grass  glistened  a 
welcome  to  it.  Then  the  bird  sang  still  more  joyously,  as  though 
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he  were  almost  too  happy  to  stop  for  breath,  and  soon  other  birds 
joined  their  song  with  his  and  flooded  the  air  with  music.  And 
the  child  at  the  window  cried  out,  (<  O,  mamma!  the  bird  has  sung 
the  sunshine  back.”  Then  he,  too,  began  to  sing  a  sweet  little 
song  of  his  own,  that  gladdened  the  hearts  of  all  who  heard,  and 
the  tired  mother  smiled  as  she  took  up  her  work,  and  blessed  the 
bird  that  had  sung  while  the  day  was  dark,  and  the  child  whose  heart 
had  understood  the  message. 


DAMON  AND  PYTHIAS  IN  DOG  LIFE 


They  had  been  brought  into  the  household  together  as  puppies  — 
these  two  bull  terriers  —  and  as  they  grew  up,  each  displayed 
such  remarkable  fondness  for  the  other  that  they  were  called 
Damon  and  Pythias.  For  the  sake  of  brevity  these  names  were  con¬ 
tracted  to  <(Daw  and  (<  Py. ®  No  human  beings  could  have  displayed 
more  unselfish  devotion  than  did  these  two  dogs.  If  one  received 
something  particularly  good  to  eat,  he  would  not  taste  of  it  until  he 
could  find  the  other  dog  to  partake  of  it  with  him.  If  (<  Da w  got 
into  mischief  and  was  punished,  ((  Py  *  would  howl  sympathetically  while 
the  chastisement  was  being  inflicted.  In  fact,  they  literally  shared  their 
joys  and  sorrows. 

After  they  had  grown  up  they  were  allowed  the  utmost  freedom, 
and  they  were  in  the  habit  of  going  out  together  nearly  every  night, 
to-  hunt  rabbits.  One  morning  <(  Da M  came  home  alone.  He  was 
restless  and  uneasy,  and  when  his  meal  was  set  before  him,  instead 
of  devouring  it,  he  scampered  off  with  it,  and  did  not  reappear  until 
feeding  time  came  around  again.  This  performance  was  repeated 

several  times.  It  chanced  that  Captain  S -  was  away  from  home, 

and  as  <(  Py w  continued  absent,  the  servants,  fearing  that  he  had 
been  lost  or  poisoned,  and  that  (<  Da, M  if  not  confined,  might  share  his 
fate,  endeavored  to  tie  up  the  latter.  But,  though  previously  he  had 
always  shown  the  utmost  docility,  he  snarled  so  savagely  when  an  at¬ 
tempt  was  made  to  put  the  rope  around  his  neck,  that  the  effort  to 
confine  him  was  abandoned. 

It  was  a  week  after  "Py’s®  disappearance  that  Captain  S -  re¬ 

turned  home.  He  was  told  that  (<  PyM  had  been  lost,  and  that  (<  Da  w 
was  acting  so  strangely  it  was  feared  he  was  going  mad.  When  “Da” 
made  his  appearance  to  claim  his  food,  he  indulged  in  all  those  mani¬ 
festations  of  extreme  delight  and  affection  of  which  a  dog  alone  is  ca¬ 
pable.  But  still,  as  he  had  done  ever  since  (<  Py’s »  disappearance,  he 
ran  off  with  his  food  as  soon  as  it  was  set  before  him,  not  pausing  a 
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moment  to  eat  any  of  it  himself,  though  his  appearance  seemed  to 
indicate  that  he  was  half  famished. 

After  the  lapse  of  an  hour  and  a  half,  however,  <(  Da  ®  returned 
home,  immediately  sought  his  master’s  study  and  scratched  at  the  door 
until  he  was  admitted.  After  leaping  upon  him  and  licking  his  hands, 
the  dog  ran  out  of  the  room,  reappearing  in  a  minute  with  Captain 

S - ’s  hat,  which  he  had  taken  from  the  hat-rack.  Captain  S - 

would  have  shown  himself  possessed  of  much  less  sense  than  his  dog 
had  he  not  perceived  immediately  what  the  dog  wanted  of  him. 

For  five  miles  he  followed  (<  Da  w  through  woods  and  across  creeks, 
until,  with  a  joyous  bark,  the  dog  disappeared  in  a  dense  thicket. 

Captain  S -  had  to  go  down  on  his  knees  to  follow  him,  but  in  a 

few  minutes  he  found  himself  alongside  of  poor  <(  Py, »  lying  with  one 
leg  firmly  held  in  a  trap  that  had  been  set  for  some  wild  animal. 
<(  Da’s  ®  conduct,  which  the  servants  had  feared  indicated  approaching 
hydrophobia,  was  made  clear  at  once.  He  had  shared  all  of  his  food 
with  “Py,®  and  had  spent  all  the  rest  of  the  time,  except  when  get¬ 
ting  the  food,  in  keeping  guard  over  him. 

A  skilled  surgeon  saved  (<  Py’s  *  leg  from  amputation,  and  when  last 
heard  of,  he  and  (<  Da H  were  still  giving  an  exhibition  of  friendship  as 
rare  as  that  of  their  classic  prototypes. 


TWO  CROWS  BETTER  THAN  ONE 

In  the  country  where  pheasants  are  preserved  that  they  may  later 
be  slaughtered,  it  is  the  custom  to  feed  them  out  of  boxes,  placed 
in  the  woods,  containing  a  supply  of  corn  and  meal.  To  prevent 
rooks,  ravens,  and  other  unvalued  members  of  the  feathered  tribe, 
from  participating  in  what  is  intended  exclusively  for  the  aristocratic 
pheasant,  these  feed  boxes  are  so  arranged  that  the  food  can  only 
be  reached  by  the  pheasant  standing  on  a  step  or  perch,  which  acts 
as  a  balance,  with  a  slide  covering  the  food.  The  weight  of  the 
pheasant  opens  this  slide,  and  thus  the  bird  is  rewarded  by  a  meal. 

A  wily  crow,  with  a  view  to  securing  a  meal  in  this  easy  manner, 
contemplatively  watched  a  pheasant,  and  when  the  coast  was  clear, 
descended  upon  the  step,  full  of  expectation  that  the  slide  would 
open  and  reveal  the  larder.  To  his  surprise  it  did  nothing  of  the 
kind,  for  the  boxes  were  so  adjusted  as  to  respond  only  to  the  greater 
weight  of  the  pheasant.  The  crow,  however,  seems  to  have  mastered 
the  principle  of  the  box,  for  after  attempting  to  secure  the  corn  for 
himself,  and  failing,  he  flew  away  to  a  neighboring  tree  and  there 
held  a  consultation  with  a  jackdaw. 
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Presently  the  crow  and  the  jackdaw  swooped  down  on  the  box  to¬ 
gether,  and  their  combined  weight  on  the  perch  had  the  desired  effect 
of  releasing  the  slide.  A  plentiful  supply  of  food  for  a  long  time  to 
come  was  the  reward  of  their  ingenuity. 


A  WILY  FOX 

Reynard  had  given  many  a  good  chase  to  a  famous  pack,  but 
always  at  a  particular  point  whither  he  led  the  dogs,  he  dis¬ 
appeared  as  if  the  earth  had  swallowed  him.  He  was  always 
started  from  the  same  cover,  for  he  had,  like  all  of  his  race,  a  love  of 
home,  and  though  he  did  not  always  take  the  same  course,  he  invariably 
threw  the  hounds  off  the  scent  at  a  certain  corner  of  a  plantation 
which  opened  into  a  heavy  wood. 

The  fox  became  famous,  and  the  clever  fellow’s  secret  was  finally 
discovered  by  a  man  who  concealed  himself  near  by  when  the  chase 
was  on.  As  the  cry  of  the  hounds  rang  upon  the  air,  Reynard  was 
seen  loping  along  comfortably  toward  the  mysterious  corner.  When 
he  reached  the  fence,  he  climbed  in  a  most  deliberate  way  to  the  top 
rail  and  walked  along,  balancing  himself  like  a  skilled  rope  dancer. 
He  proceeded  in  that  way  fully  two  hundred  yards  before  the  hounds 
came  to  the  corner  where  he  had  left  the  ground,  and  then  some  paces 
farther  on,  when  opposite  a  dead,  leaning  tree,  he  made  a  high  bound 
to  a  knot  upon  the  side  of  its  trunk,  up  which  he  ran  and  entered  a 
hollow  at  the  top,  which  had  been  broken  off  nearly  thirty  feet  from 
the  ground  by  a  storm. 

The  hounds  were  completely  thrown  off  the  scent,  and  the  investi¬ 
gator,  to  his  credit,  did  not  betray  Reynard  to  his  enemies. 


THE  MISCHIEVOUS  TAILOR  AND  THE 

ELEPHANT 

Jahan,  the  tailor  of  Delhi,  was  a  worthy  craftsman,  but  of  a  mis¬ 
chievous  turn  of  mind,  which  ill  comported  with  his  sedentary 
occupation.  Squatting  on  his  board  in  the  window  of  his  shop, 
lap-board  on  his  knees,  he  rarely  plied  the  needle  so  busily  as  not  to 
afford  time  to  scowl  and  make  faces  at  the  swart  little  children  who 
passed  his  door.  One  fine  day,  Ben,  the  mahout,  passed  through 
the  street  with  his  elephant,  which  he  was  taking  to  a  pool  in  the 
neighborhood  to  drink  and  bathe.  Down  the  street  came  the  ele¬ 
phant,  swinging  his  trunk  lazily  from  side  to  side,  picking  up  some- 
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thing  here  and  there.  The  open  window  of  Jahan’s  shop  invited 
curiosity,  and  the  unsuspecting  pachyderm  gently  slid  his  trunk  upon 
Jahan’s  lap-board.  The  mischievous  tailor  had  a  needle  in  his  hand 
and  thrust  it  swiftly  into  the  tender,  sensitive  flesh  of  the  pro¬ 
boscis.  The  elephant  trumpeted  with  pain,  and  would  have  seized  the 
tailor  had  he  not  bounded  out  of  reach.  Snorting  with  rage,  his  little 
pig-eyes  gleaming,  the  elephant  was  driven  on  by  Ben,  the  mahout. 

Ben  soon  after  left  Delhi  to  do  contract  work  at  Agra.  At 
the  end  of  the  year,  having  returned  to  Delhi,  the  elephant  hap¬ 
pened  to  be  driven  one  day  past  the  tailor’s  stall  to  his  old  bathing- 
place.  Jahan  was,  as  usual,  at  his  window,  mischievous  as  ever,  though 
a  little  grayer  on  the  head,  and  when  he  saw  the  elephant  pass  he  re¬ 
membered  him  and  shouted:  (<  Hello,  old  tender  snout!  ®  The  elephant 
made  no  sign  of  recognition,  but  his  little  eyes  blinked  dangerously. 

Some  time  later  the  elephant  returned  from  his  bath.  As  he  came 
along  the  street,  he  appeared  to  be  deep  in  thought,  his  trunk  swaying 
slowly  and  meditatively.  Opposite  Jahan’s  window  he  paused,  pointed 
his  trunk  full  at  the  astonished  tailor  and  emitted  a  stream  of  brown 
water,  of  great  force  and  quantity.  The  tailor,  dripping  and  muddy  from 
the  assault,  raved  and  stamped,  but  the  elephant  snorted  in  triumph 
and  marched  on  his  way,  satisfied  at  having  settled  one  long-standing 
account. 

THE  DOG  AND  THE  DISHONEST  BAKER 

Avery  clever  dog  was  Spot.  To  encourage  him  in  his  tricks,  it 
was  the  custom  of  his  master  to  give  him  a  penny  every  morn¬ 
ing,  which  Spot  would  take  to  the  baker’s  and  there  buy  a  hot, 
steaming  roll,  for  his  breakfast.  One  day,  to  test  Spot’s  sagacity,  the 
master  placed  the  penny  on  a  red-hot  iron.  The  dog  sniffed  at  it 
suspiciously,  then  made  a  quick  stroke  at  it  with  his  paw,  knocking  it 
away  from  the  iron.  With  a  look  of  great  satisfaction,  he  then  sat 
down  beside  it  and  waited  patiently  until  it  cooled  before  he  took  it 
in  his  mouth  to  the  baker. 

Now,  the  baker  also  determined  on  a  test  for  Spot,  and  one  day, 
instead  of  giving  him  the  regular  bun  of  commerce,  gave  him  a  burnt 
and  very  inferior  substitute.  Spot  had  no  immediate  redress,  but  on 
the  following  morning  he  entered  the  bake-shop,  dropped  a  penny  on 
the  floor  and,  as  the  baker  came  to  take  it,  grabbed  it  up  again  and 
ran  off  to  the  bakery  on  the  other  side  of  the  street.  Morning  after 
morning  Spot  repeated  this  trick,  and  seemed  to  take  a  malicious  pleas¬ 
ure  in  giving  the  baker  an  object  lesson  of  the  monetary  loss  to  be 
sustained  by  treating  a  regular  customer  unfairly. 
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OWED  HIS  LIFE  TO  A  PET  BEAR 

1\v as  with  a  surveying  party  in  Wyoming,  and  our  larder  standing 
in  need  of  replenishment,  I  had  started  out  with  a  shotgun  that 
morning  intent  on  securing  some  small  game.  I  had  gone  about 
a  quarter  of  a  mile  from  the  camp  and  was  picking  my  way  carefully 
through  the  brush,  keeping  a  sharp  lookout  for  partridge,  squirrel, 
or  anything  else  good  for  hungry  men  to  eat,  when  I  came  upon  a 
sight  that  sent  cold  shivers  down  my  back.  A  short  distance  from 
me,  on  the  bank  of  a  small  stream,  was  a  large,  black  bear,  smeared 
with  blood,  growling  fiercely,  and  savagely  tearing  at  some  dark  object. 
Stretched  out  at  full  length,  a  few  feet  distant,  was  the  apparently 
lifeless  figure  of  a  man,  with  gruesome  red  stains  on  his  clothing. 

To  have  attempted  to  kill  the  bear  with  my  shotgun  would  have 
been  worse  than  foolish ;  a  load  of  small  shot  could  have  had  no  other 
effect  than  to  arouse  Bruin  to  greater  fury.  Obviously,  the  best  thing 
I  eould  do  was  to  hurry  back  to  camp  as  fast  as  my  legs  would  carry 
me  to  obtain  reinforcements,  properly  armed.  I  never  covered  a 
quarter  of  a  mile  quicker  in  my  life,  and  in  less  than  a  minute  after 
I  had  explained  the  situation,  half  a  dozen  sturdy  fellows,  each  with 
a  repeating  rifle,  were  following  me  back  to  the  scene  of  the  tragedy. 

To  my  surprise,  when  we  regained  the  spot  from  which  I  had  fled 
so  hastily,  we  saw  the  man  I  had  thought  dead,  sitting  up,  endeavor¬ 
ing  to  support  himself  with  one  hand,  and  close  by,  the  bear  was  still 
engaged  in  tearing  what  seemed  to  be  human  flesh.  We  were  in  a 
quandary  how  to  act.  If  we  fired  we  might  hit  the  man  as  well  as  the 
bear;  or  if  we  merely  wounded  the  bear  it  might  cause  him  to  attack 
the  man  again,  and  perhaps  to  kill  him  before  we  could  kill  the  bear. 

At  last  we  decided  to  attract  the  man’s  attention  and  one  of  us 
hallooed  to  him  loudly.  His  response  startled  us.  (<  For  God’s  sake 
don’t  shoot  the  bear,”  he  called  back  faintly,  (<  he’s  saved  my  life.” 
He  beckoned  us  to  come  to  him ;  we  did  so  very  cautiously,  keep¬ 
ing  a  firm  grip  on  our  rifles.  The  bear  growled  and  showed  his  teeth 
as  we  drew  near,  but  quieted  down  when  the  man  said  something  to 
him.  Reaching  the  spot,  we  saw  that  the  bear  had  been  wreaking  his 
vengeance,  not  on  a  human  being  but  on  a  huge  catamount  or  moun¬ 
tain  lion.  The  man,  we  found,  had  one  arm  broken,  his  back  was 
badly  sprained,  and  he  had  been  badly  lacerated  about  the  head.  We 
tied  up  his  wounds,  the  bear  no  longer  showing  any  signs  of  hostil¬ 
ity,  and  made  a  rude  stretcher  on  which  we  carried  him  to  his  cabin, 
which  was  only  a  mile  away. 

When  we  got  there,  a  drink  of  whisky  sufficiently  revived  the  man  to 
enable  him  to  tell  his  story.  The  bear,  Jim,  he  said  was  a  great  pet 
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of  his  wife,  she  having  reared  it  from  a  cub,  and  was  as  docile  as  a 
dog  about  the  house.  When  he  left  the  house  the  bear  usually  re¬ 
mained  behind  to  act  as  guardian  over  his  wife  and  family.  But 
when  he  started  from  home  that -morning  to  inspect  some  timber  land 
near,  the  bear  had,  for  some  unaccountable  reason,  insisted  on  follow¬ 
ing  him,  but  kept  at  some  little  distance  in  the  rear.  When  he 
had  reached  the  bank  of  the  creek  he  stopped  a  moment  to  select  the 
best  place  at  which  to  ford  it,  and  failed  to  notice  a  mountain  lion 
crouched  on  the  limb  of  a  tree  above  his  head.  He  had  just  started 
to  move  away,  when  suddenly  the  beast  leaped  upon  him,  knocking 
him  to  the  ground,  and  clawing  at  him  viciously.  One  arm  was 
broken  by  the  force  of  the  blow  with  which  he  had  been  hurled  to 
the  ground,  and  he  was  unable  to  offer  any  effective  resistance.  He 
had  about  made  up  his  mind  that  his  time  had  come,  when  he  heard 
a  loud  growl,  the  brush  was  swept  aside,  and  Jim  came  to  his  assist¬ 
ance. 

The  battle  between  the  two  animals  had  been  a  fierce  one,  and 
during  its  progress  the  man  had  fainted  from  loss  of  blood,  but  when 
he  revived  there  was  a  dead  mountain  lion  by  his  side,  and  the  bear 
was  engaged  in  devouring  it. 


THE  ADOPTED  ROBINS 

Ap a  1  r  ' of  robins  had  their  nest  in  a  tree,  where  they  had  for  near 
neighbors  a  pair  of  catbirds.  The  two  pairs  hatched  out  their 
young  at  about  the  same  time,  and  for  a  while  everything  seemed 
to  go  on  smoothly.  The  neighbors  seemed  to  be  on  the  most  friendly 
terms  and,  no  doubt,  the  robins  often  discussed  their  family  affairs  with 
the  catbirds,  and  heard  in  exchange  the  intimate  doings  of  the  catbird 
household. 

One  day  the  robins  disappeared  completely.  Beyond  doubt  they 
had  been  killed  or  trapped,  for  they  never  again  came  near  their  home. 
In  the  evening,  the  catbirds  seemed  to  miss  them,  and  now  one  and 
now  the  other  would  come  and  perch  on  a  branch  overlooking  the 
robins’  nest,  and  watch  the  young  orphans,  who  were  calling  piteously 
for  food  and  comfort.  When,  toward  night,  the  robins  did  not  return, 
the  catbirds,  whenever  they  came  with  a  worm  or  morsel  of  food  for 
their  own  young,  would  take  a  portion  to  the  bereaved  robins.  Every 
night,  too,  while  one  of  the  catbirds  covered  its  own  young,  the  other 
performed  a  like  service  for  the  orphans.  In  this  way,  both  broods 
were  raised  by  the  catbirds,  and  the  young  robins  grew  as  strong 
and  lively  as  if  their  own  parents  had  never  been  lost  to  them. 
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THE  ELEPHANT’S  REVENGE 

The  elephant’s  daily  toil  of  log-shifting'  was  rewarded  by  a  supper 
of  twelve  wheaten  meal-cakes,  and  so  long  as  he  received  this 
payment  for  work  faithfully  done,  his  relations  with  the  mahout 
were  cordial.  But  the  mahout  had  a  large  family  and  many  expenses, 
so  that  he  fell  into  the  evil  practice  of  appropriating  one  of  the  ele¬ 
phant’s  supper  cakes  every  night.  The  elephant  protested  volubly. 
He  trumpeted  loudly,  stamped  his  feet,  and  in  vain  called  the  attention 
of  his  owner  to  the  mahout’s  conduct. 

From  that  time  bad  blood  existed  between  the  elephant  and  the 
mahout.  The  latter  endeavored  to  be  revenged  by  inflicting  many 
petty  indignities  upon  the  hard-working  quadruped.  So  strained  did 
their  relations  become  that  the  mahout  kept  carefully  out  of  the 
animal’s  reach,  and  on  the  march,  spread  his  sleeping  blanket  at  what 
he  considered  a  safe  distance  from  the  chained  elephant. 

The  elephant  meditated  and  at  last  matured  a  scheme  for  getting 
his  enemy  within  his  power.  One  night  he  chewed  the  end  of  a  long 
bamboo  until  the  fiber  was  loose  and  brush-like.  This  he  pushed  gently 
and  slowly  toward  the  sleeping  mahout  until  the  strands  mingled 
with  the  loose  hair  of  the  driver.  Then  the  elephant  twisted  the 
bamboo  so  that  fiber  and  hair  became  firmly  entangled,  and  in  that 
way  dragged  the  wretched  mahout  within  reach  of  his  ponderous  feet. 


THE  PENITENT  MONKEY 

When  Admiral  Lyon  returned  from  his  trips  abroad,  he  always 
brought  a  new  pet  with  him.  The  last  one  was  a  small  monkey 
which  he  called  Jocko.  The  Admiral  had  a  large  hennery,  filled 
with  choice  fowls,  of  which  he  took  great  care.  One  day,  hearing  a  loud 
noise,  as  if  some  one  were  stealing  his  feathered  pets,  he  was  surprised 
to  find  Jocko  sitting  on  the  floor  of  the  hennery  with  his  finest  turkey 
held  tightly  between  his  knees,  while  he  deliberately  pulled  out  its 
tail  feathers  one  by  one.  The  indignant  bird  screamed  in  vain,  un¬ 
til  he  was  rescued  by  the  Admiral,  who  punished  Jocko  severely 
and  fastened  him,  as  he  thought,  securely  in  the  stable.  The  next 
day  he  heard  the  same  commotion  in  the  hennery  and,  upon  investiga¬ 
tion,  found  Jocko  sitting  as  before,  with  the  poor  lacerated  turkey  in 
his  grasp,  while  he  was  doing  his  best  to  replace  the  feathers.  The 
intelligent  animal,  still  smarting  under  the  reproof  he  had  received, 
was  trying  his  utmost  to  undo  the  mischief  he  had  wrought,  which, 
however,  was  evidently  not  appreciated  by  the  struggling  turkev. 
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This  was  only  one  of  Jocko’s  many  bright  tricks,  but  his  good  in¬ 
tentions  were  frequently  quite  as  unwelcome  as  the  mischievous 
propensities  for  which  he  was  noted,  and  he  was  given  to  a  street 
organ-grinder,  who  made  his  talents  a  means  of  profit  in  his  business. 
One  day,  when  the  Admiral  was  passing  where  Mr.  Jocko,  dressed  in 
scarlet,  was  performing  for  the  benefit  of  the  crowd,  he  caught  sight 
of  his  old  master,  and  made  such  a  noise,  chattering,  and  tugging  at 
his  chain,  that  Admiral  Lyon  turned  to  see  what  it  was  all  about.  He 
was  quite  moved  when  he  found  that  the  poor  monkey  not  only  re¬ 
membered  him,  but  showed  great  affection  for  him,  and  actually  whim¬ 
pered  like  a  child  when  he  left  him. 


THE  DOG  AND  THE  HIDDEN  COIN 

As  a  gentleman,  the  possessor  of  a  fine  collie,  was  one  day  driving 
with  a  friend,  he  boasted  to  his  companion  of  his  dog’s  sagacity, 
and,  by  way  of  proving  his  words,  dismounted  from  the  carriage 
and,  entering  a  grove  by  the  wayside,  placed  a  silver  coin  underneath 
a  boulder.  This  done,  he  resumed  his  seat  and  continued  the  drive 
home.  About  a  mile  had  been  traversed,  when  the  owner  of  the  dog 
ordered  the  sagacious  animal,  which  had  followed  the  carriage,  to  turn 
back  and  recover  the  coin.  Obediently  the  dog  trotted  off  to  the 
grove.  As  the  two  gentlemen  continued  their  way,  the  one  who 
owned  the  dog  said  to  the  other:  <(  We  shall  be  home  before  the 
collie,  for  he  will  have  to  dig  to  get  at  the  coin,  as  the  boulder  is  too 
heavy  for  him  to  remove,  unaided. w 

When  they  arrived  at  the  homestead,  the  dog  was  still  missing, 
nor  did  he  appear  that  night.  The  following  morning  the  master 
of  the  house,  distressed  at  the  absence  of  the  dog,  and  determined 
to  set  out  in  search  of  him,  arose  betimes  and  went  to  the  door. 
There,  to  his  astonishment,  was  the  dog,  tired  and  worn,  but  vigi¬ 
lantly  guarding  a  pair  of  pantaloons  on  which  he  steadily  held  his 
forepaws.  A  search  in  the  pockets  revealed  the  coin  that  had  been 
buried  in  the  wood. 

Later  it  transpired  that  a  man  without  a  highly  developed 
sense  of  <(  the  difference  between  what  is  mine  and  what  is  thine * 
had  happened  to  pass  the  grove,  as  the  dog  was  diligently  rooting 
for  his  master’s  coin.  Thinking  that  perhaps  the  dog  was  burrow¬ 
ing  for  game,  and  anxious  to  participate  in  the  sport,  the  stranger 
rolled  over  the  boulder.  Seeing  the  coin,  he  unhesitatingly  put  it  in 
his  pocket  and  went  his  way.  The  dog  followed  him,  even  to  his 
home,  and,  being  a  dog  of  pleasing  manners  and  good  address,  was 
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allowed  to  enter  the  house.  There  he  remained  patiently  until  the 
inmates  had  retired  for  the  night,  when,  watching  his  opportunity, 
he  seized  the  pantaloons  in  which  he  had  seen  the  coin  disappear 
and,  like  a  faithful  and  honest  guardian  of  his  master’s  property, 
brought  them  to  his  owner’s  house. 


A  LIFE-SAVING  DOG 

A  miller  on  the  Tweed  possessed  a  dog  of  rare  intelligence,  who 
not  only  guarded  his  mill,  but  brought  him  his  dinner  every  day 
and  performed  many  other  little  duties  with  rare  good  sense. 
One  day,  when  bringing  his  master’s  dinner,  Rob  Roy  found  the 
Tweed,  which  he  had  to  cross,  somewhat  swollen.  He  took  a  firmer 
grip  on  the  bundle  he  was  carrying  and  was  about  to  plunge  into  the 
swirling  waters,  when  he  noticed  a  little  dog,  that  had  incautiously 
ventured  too  near  the  bank,  fall  into  the  stream.  The  poor  little  fel¬ 
low  yelped  and  struggled,  but  the  strong  current  hurried  him  along, 
helpless. 

Rob  Roy  took  in  his  distress  at  a  glance.  He  immediately  set 
down  his  burden,  turned  and  trotted  off  down  the  bank.  When  he 
had  got  well  below  the  drowning  dog,  he  sprang  into  the  river,  swam 
across,  and  so  exactly  had  he  calculated  the  rapidity  of  the  river  and 
his  own  speed  that  he  intercepted  the  little  dog  as  it  was  being  swept 
to  death,  and  brought  it  safely  to  land. 

And  here  Rob  Roy  acted  like  a  brave,  modest  fellow.  He  dis¬ 
played  no  affection  for  the  little  cur  he  had  saved,  but  cuffed  it  on 
the  head,  first  with  one  paw,  then  with  the  other,  as  if  to  rebuke  its 
carelessness,  and  then  ran  back  and  resumed  the  burden  of  his  mas¬ 
ter’s  dinner. 


A  CAPTIVE  LION  TELLS  A  MONKEY  HOW  HE 
KILLED  HIS  KEEPER 

The  monkey  swung  on  his  prehensile  tail  until  his  shrewd  little 
head  projected  through  the  bars  into  the  cage  of  Leo,  once  his 
near  neighbor  in  a  jungle  in  Central  Africa.  The  great  slothful 
lion,  disdaining  to  move  from  his  majestic  pose,  regarded  him  with  com¬ 
placent  dignity.  Leo  had  a  reputation  for  bloodthirstiness  and  ferocity 
that  made  him  envied  of  all  the  animals  in  the  cages,  and  it  being  an 
easy  matter  to  tempt  his  vanity,  the  monkey  had  little  difficulty  in  in¬ 
ducing  him  to  relate  the  incidents  of  his  capture. 
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(<  I  roamed  the  desert  not  far  from  the  equator,  when  a  cub,”  re¬ 
lated  the  lion.  (<  We  dwelt  in  a  dense  thicket,  through  which  ran  an 
open  space.  Down  this  one  day  came  a  hunter,  a  strange  being  to 
me  then.  I  ran  up  to  him  without  fear  and  jumped  at  his  feet,  when 
the  lioness  who  bore  me  rushed  from  her  lair  and  danced  round  and 
round  the  intruder.  Had  he  touched  me,  she  would  have  killed  him, 
but  he  kept  quite  still,  and  finally  I  ran  off  and  he  went  away  in  peace. 

(<A  sun  passed,  and  in  the  moon  that  followed  it  I  set  forth  to  find 
some  prey,  for  I  was  then  learning  to  slay  for  myself.  The  cries  of 
a  young  goat  attracted  me  and  thither  I  went.  It  was  a  succulent 
morsel,  but  the  last  of  my  desert  life,  for  my  innocent  eyes  did  not 
discern  the  wily  pitfall  covered  with  feeble,  deceptive  branches,  into 
which  I  plunged  precipitously. 

“The  nerve-racking  days  that  followed!  Cabined,  confined,  I,  whose 
birthright  was  freedom  and  the  open  sky,  was  immured  in  an  evil¬ 
smelling  cage,  within  dark  and  narrow  walls.  And  my  captor  had  become 
my  keeper  —  a  brute  who,  although  a  hunter,  knew  nothing  of  my 
ways  and  cared  little  for  my  feelings.  True,  he  fed  me,  sometimes 
generously,  often  stingily,  and  but  for  that  I  would  have  killed  him 
long  before,  but  no  prey,  no  tender  kid  or  juicy  quagga  ever  comes 
within  these  bars,  and  even  I  must  eat  to  live. 

“  He  struck  me  with  hot  irons  when  he  did  not  understand  me,  he 
lashed  me  with  whips  and  threw  water  in  my  face,  an  indignity  no 
lion  can  endure.  One  day  he  entered  my  cage.  Had  he  not  been  so 
contemptuous  of  me,  he  might  yet  have  escaped,  but  he  thrust  care¬ 
lessly  at  me  with  a  thick  stick.  I  growled  a  warning  and  lashed  my 
tail.  The  color  went  from  his  face,  but  he  tried  to  preserve  his 
bravado.  He  stood  stock-still  and  stared  me  in  the  eyes,  but  what  is 
the  human  eye  to  an  angry  lion  ?  I  did  not  look  at  his  eyes,  but  at 
his  hairless  throat.  I  sprang  upon  him  and  bore  him  with  a  growl  to 
the  ground.  In  a  trice  I  had  his  neck  crushed  in  my  jaws  and  other 
fierce  humans  were  thrusting  burning,  stinging  brands  in  my  face. 
It  was  too  late, —  my  captor  and  keeper  was  dead.” 


ARGUS,  THE  DOG  OF  ULYSSES 

When  the  great  Ulysses,  king  of  .  Ithaca,  left  home  for  the  ten 
years’  siege  of  Troy,  he  gave  strict  orders  that  Argus,  his 
favorite  hunting  dog,  should  be  given  the  best  of  care,  dur¬ 
ing  his  absence.  He  was  especially  fond  of  this  beautiful  creature, 
which  in  return  was  devoted  to  his  kind  master  and  was  his  constant 
companion  whenever  he  walked  about  the  country. 
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Ulysses,  failing  to  return  home  when  expected,  was  reported  dead, 
and  his  faithful  dog,  having  outlived  his  usefulness  on  the  hunting 
fields,  was  shamefully  neglected  and  ill-treated  by  the  servants,  who 
cast  him  outside  of  the  gates,  where,  they  left  him  to  suffer  for 
want  of  food.  The  poor  creature,  lying  there  crippled  and  emaciated, 
had  no  friend  to  give  him  a  kind  word  or  friendly  pat  on  the  head. 
He  lay  with  his  wistful  eyes  looking  toward  the  great  entrance,  as  if 
constantly  expecting  his  master’s  return. 

Penelope,  the  wife  of  Ulysses,  and  Telemachus,  his  son,  never  gave 
up  the  hope  that  the  king  would  some  day  be  restored  to  them,  and 
at  his  mother’s  earnest  request,  the  son  left  home  to  find  his  father. 
Failing  to  do  this,  he  returned,  accompanied  b)^  an  old  beggar,  who 
told  him  that  he  could  give  them  news  of  Ulysses.  As  they  ap¬ 
proached  the  house,  the  beggar  espied  Argus  lying  uncared  for  on  a 
distant  mound,  and  in  an  impulsive  moment,  demanded  why  the  dog 
was  thus  neglected  in  his  old  age  ?  Argus,  hearing  the  voice  and 
footstep,  recognized  in  the  beggar,  who  accompanied  Telemachus,  his 
beloved  master.  The  poor  dog  was  overjoyed.  With  ears  erect  and 
tail  wagging  feebly  to  show  his  delight,  Argus,  the  only  creature  who 
penetrated  the  disguise  and  welcomed  Ulysses  after  all  the  years  of 
exile,  painfully  dragged  his  weak,  crippled  body  over  the  ground  until, 
reaching  his  master’s  feet,  he  died  content. 


ANDROCLES  AND  THE  LION 

Androcles,  a  slave  of  the  Roman  Consul  in  Africa,  having  run 
away  on  account  of  ill  treatment  from  his  master,  sought  refuge 
from  pursuit  in  the  dense  forest.  He  subsisted  on  fruits  and 
roots  and  found  shelter  from  the  fierce  rays  of  the  sun  in  a  cave. 
Lying  there  at  rest  one  day,  he  was  startled  by  the  roaring  of  a  great 
lion,  and  presently  the  monster  appeared  at  the  cave’s  mouth. 

Androcles  would  have  attempted  to  escape  had  not  the  attempt  been 
useless;  and  then,  again,  despite  his  mighty  roar,  the  demeanor  of  the 
beast  was  so  gentle  that  the  slave  took  heart  and  stood  his  ground. 
As  the  lion  came  nearer,  Androcles  perceived  that  one  of  his  paws 
was  badly  swollen  and  that  the  beast  limped  painfully.  His  instinct 
of  compassion  aroused,  the  .slave  went  toward  the  lion,  took  the 
wounded  paw  in  his  hands  and  gently  drew  from  it  a  long  thorn  of 
uncommon  size  which  had  penetrated  the  foot.  Then  he  cleansed  the 
wound  as  thoroughly  as  he  was  able,  the  lion  all  the  while  manifest¬ 
ing  his  animal  gratitude  in  every  way  possible. 

A  few  years  later,  Androcles  was  captured  and,  as  was  the  fate  of 
all  deserting  slaves,  taken  to  Rome,  there  to  furnish  amusement  to  the 
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degenerate  and  blood-thirsty  multitude.  He  was  cast  into  the  amphi¬ 
theater  to  engage  in  mortal  combat  with  a  lion,  loosed  upon  him  by 
the  keepers  of  the  ring.  When  the  savage  and  hungry  beast  was  let 
into  the  arena,  he  caused  the  air  to  reverberate  with  his  roarings,  and, 
maddened  by  the  long  fasting  to  which  he  had  been  subjected,  he 
bounded  upon  the  unfortunate  slave. 

The  fashionable  loungers  of  Rome  were  to  see  something  different 
from  a  pitiless  tearing  of  human  flesh  that  day.  When  the  lion 
neared  Androcles  his  whole  bearing  changed  as  if  by  magic.  Like  a  joy¬ 
ous  dog  he  fawned  upon  the  slave,  licked  his  feet  and  hands  with  every 
display  of  affection.  It  was  the  lion  that  the  slave  had  befriended 
in  the  forest.  The  emperor  and  his  courtiers,  amazed  at  the  behavior 
of  the  lion,  had  Androcles  called  before  the  tribunal,  where  he  o^ave 
an  explanation  of  the  lion’s  behavior.  Even  the  stern  heart  of  the 
emperor  was  touched.  He  ordered  the  release  of  Androcles,  and  gave 
to  him  the  lion  that  showed  so  much  affection  for  him.  Afterward, 
the  former  slave  and  his  lion  passed,  honored  and  regarded,  through  the 
streets  of  Rome. 


AN  HONEST  COLLIE 


A  farmer,  having  sold  a  flock  of  sheep  to  a  dealer  from  a  distant 
part  of  the  country,  lent  him  his  dog  to  drive  them  home,  on 
condition  that  at  the  end  of  the  journey  the  collie  should  be 
well  fed  and  started  on  the  road  back  to  his  master’s  house.  The  dog 
performed  his  share  of  the  work  faithfully,  and  the  dealer,  seeing  what 
a  useful  dog  he  was,  determined  to  steal  him,  instead  of  sending  him 
back.  He  locked  the  poor  animal  up  in  a  stable,  with  the  intention  of 
keeping  him  chained  until  he  could  be  induced  to  forget  his  old  master. 

The  collie  grew  sulky  and  resented  the  dishonest  treatment  of  the 
dealer.  At  length  he  effected  his  escape  in  the  night,  and,  evidently 
deeming  that  the  dealer  had  no  more  right  to  detain  the  sheep  than 
he  had  to  detain  himself,  the  honest  collie  went  into  the  field  and,  col¬ 
lecting  all  the  sheep  that  had  belonged  to  its  master,  drove  the  whole 
flock  home  again. 


WORTH  HIS  TAXES 

A  strong  friendship  existed  between  John  Henderson  and  his  dog 
Brutus.  But  times  were  hard,  money  was  scarce,  and  the  dog 
tax  high,  and  John  regretfully  came  to  the  conclusion  that  he 
and  Brutus  should  part.  Knowing  no  one  to  whom  he  could,  with 
due  regard  for  the  dog’s  comfort, ,  intrust  Brutus,  he  decided  that  he 
would  have  to  end  the  poor  fellow’s  days  in  a  neighboring  stream. 
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One  day,  full  of  sorrow  at  the  impending  parting,  John  set  out 
with  Brutus  for  the  river.  In  his  troubled  state  of  mind,  he  slipped 
on  the  steep,  muddy  bank,  as  he  was  preparing  to  thrust  Brutus 
into  a  large  sack,  before  throwing  him  into  the  water.  Brutus 
refused  to  enter  the  bag,  and  in  struggling  with  him,  John  lost  his 
balance  and  fell  head  foremost  into  the  deepest  part  of  the  pool. 

It  was  here  that  Brutus  comprehended  the  situation.  Obviously 
it  was  his  duty  to  pull  his  master  to  dry  land,  and  with  one  leap  he 
was  by  his  side,  seized  him  by  the  collar  and  drew  him  to  shore. 
Wet,  but  none  the  worse  for  his  dip,  John  went  back  to  his  home  and 
Brutus  went  with  him,  never  again  to  be  parted  from  his  grateful 
master. 


THE  CAT’S  CHRISTMAS  GIFT 

While  calling  upon  a  friend,  my  curiosity  was  aroused  by  an  ex¬ 
quisite  silver  bowl  upon  which  was  wrought  the  figure  of  a 
Persian  cat,  in  the  act  of  laying  two  leverets  she  carried  in 
her  mouth,  at  the  feet  of  her  mistress.  Upon  asking  the  significance 
of  this  work  of  art,  I  was  told  that  the  bowl  was  an  heirloom  greatly 
prized  by  the  descendants  of  the  famous  financier,  Robert  Morris,  who 
left  his  English  home  in  Exmoor,  Devonshire,  for  this  country  when 
it  was  new. 

He  settled  on  the  bank  of  the  Schuylkill  in  Pennsylvania,  bring¬ 
ing  with  him  a  young  wife.  Mrs.  Morris  had  a  fine  Persian  cat,  which 
followed  her  like  a  faithful  dog.  Omar,  the  cat,  was  unusually  intel¬ 
ligent,  and  devoted  to  his  mistress.  When  a  babe  came  to  brighten 
the  home,  Omar  was  very  jealous,  but  being  good-tempered,  he  over¬ 
came  this  feeling  and  took  an  interest  in  the  little  one.  When  young 
Morris  was  called  away  to  Philadelphia,  he  left  his  family  provided  for 
through  the  summer  and  autumn  months,  but  amid  the  cold  storms  of 
November,  Mrs.  Morris  realized  the  fact  that  the  larder  was  fast  be¬ 
coming  depleted;  all  that  remained  was  a  small  amount  of  flour. 

Morris  was  detained  by  his  business  much  longer  than  he  had 
anticipated,  and  the  mother  grew  pale,  and  the  babe  sickened  for  want 
of  nourishment.  Omar  watched  his  mistress  with  wistful  eyes,  rubbed 
against  her,  and,  with  his  paws  in  her  lap,  looked  appealingly  at  her, 
as  if  to  ask  her  why  this  trouble  had  come  upon  them;  she  always 
divided  the  little  food  with  him,  but  at  last  the  day  came  when  actual 
starvation  stared  them  in  the  face.  In  terror  the  poor  mother  cried 
aloud  to  God  to  show  that  He  would  not  leave  them  to  starve. 
“Spare  my  child,  save  my  boy!w  she  sobbed  in  agony,  as  she  pressed 
the  babe  to  her  breast. 
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Omar,  who  had  been  a  silent  witness  to  her  distress,  rushed  from 
the  room  and,  through  a  torrent  of  rain,  fairly  flew  to  the  depths  of 
the  forest  close  by.  In  a  short  time  he  returned,  bearing  in  his  mouth 
two  fine  leverets  which  he  laid  at  his  mistress’s  feet,  then  mutely 
sought  a  sign  of  approval.  Taking  the  devoted  creature  in  her  arms, 
Mrs.  Morris  wept  tears  of  gratitude  as  she  thanked  God  who  had  thus 
answered  her  prayer.  The  child  was  nourished  and  lived  to  perpetu¬ 
ate  the  story  of  Omar,  the  beautiful  Persian  cat  which  saved  his  life. 

THE  PET  OF  THE  REGIMENT 

At  one  time  General  Zachary  Taylor  was  stationed  with  his  troops 
in  the  barracks  near  New  Orleans,  and  had  his  family  with  him. 
His  youngest  daughter,  Betty  Taylor,  was  a  general  favorite  with 
both  the  officers  and  the  men  who  served  under  her  father.  Some 
of  the  soldiers,  having  been  presented  by  one  of  the  planters  with  a 
small  pig,  thought  they  were  paying  Miss  Taylor  a  compliment  when 
they  named  it  Miss  Betty.  The  young  girl  was  kind  hearted,  so  in 
spite  of  the  teasing  she  had  to  endure,  she  accepted  the  evidence  of 
their  regard  for  her  and  helped  to  make  a  pet  of  her  namesake. 

M  Miss  Betty  Pigw  was  kept  very  white  and  clean,  and  was  taught 
so  many  cute  tricks  that  both  officers  and  men  became  very  fond  of 
the  queer  pet.  When  the  bugle  call  for  dinner  was  sounded,  Miss 
Betty  trotted  as  fast  as  her  four  legs  would  carry  her  fat,  little  body,  and 
stood  near  the  table  where  the  soldiers’  (<  mess  ®  was  served.  Each 
man  had  something  from  his  plate  for  the  funny  creature,  who  stood 
blinking  her  eyes,  ready  to  seize  and  secure  all  that  fell  to  her  share. 
After  this  plain  dinner  was  finished,  the  knowing  pig  refused  to  lin¬ 
ger  with  the  men,  but  marched  in  double-quick  time  to  the  officers’ 
quarters,  where  she  was  sure  to  get  a  few  choice  bits  thrown  to  her. 

Captain  Stephen  Decatur  was  especially  kind  to  her,  and  she  in 
turn  did  him  a  good  service.  He  had  some  very  fine  dogs,  which  he 
prized  highly  and  kept  chained  in  their  kennel.  One  night  a  great 
mongrel  got  inside  the  barracks  and  attacked  the  high-bred  dogs, 
which,  owing  to  the  shortness  of  their  chains,  were  unable  to  defend 
themselves.  Miss  Betty  Pig  was  sleeping  near  the  captain’s  quarters, 
when  the  dogs  were  attacked;  she  ran  to  the  entrance  and,  by  squeal¬ 
ing  and  hitting  the  door  with  her  fore  feet,  aroused  the  captain,  who 
was  just  in  time  to  save  his  handsome  hunting  dogs.  Nothing  was 
too  good  for  Miss  Betty  after  that.  When  the  regiment  left,  it  was 
impossible  to  take  the  pig,  which  had  grown  to  an  enormous  size,  and 
they  gave  it  to  a  woman  living  just  outside  the  barracks,  but  the 
poor  creature  refused  food  and  actually  died  of  a  broken  heart. 
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A  FOX  HUNT  DESCRIBED  BY  A  FOX 

«rpHE  hunter, w  quoth  the  fox,  <(  declares  that  I  enjoy  being-  hunted, 
just  as  much  as  his  snarling  pack  enjoys  hunting  me.  Those 
coarse,  red-faced,  red-coated  humans,  astride  their  lumbering 
quadrupeds  with  the  iron  heels  and  the  heavy  step,  have  curious  no¬ 
tions  about  the  enjoyment  of  us  foxes.  Give  me  a  moonlit  night, 
with  a  drifting  cloud  now  and  then  for  the  open  spaces,  and  a  well- 
filled  roost,  and  I  am  willing  to  forego  being  hunted  to  the  end  of 
my  days. 

((  Their  uncouth  cries,  their  horn-blowing,  the  yelping  of  their  curs, 
is  distracting  and  fearsome,  but  there  is  no  subtlety  in  their  chase.  I 
get  away  from  them,  hundreds  of  them  sometimes,  of  course,  because  I 
know  more  than  they,  and  because  they  don’t  know  enough  to  come  upon 
me  without  proclaiming  their  coming  to  the  hills  and  the  valleys,  the 
trees  and  the  running  streams.  They  pound  the  earth  and  they  fill 
the  air.  I  am  of  a  different  style.  I  am  unobtrusive  and  I  get  away. 
The  morning  they  choose  to  make  a  holiday  comes.  They  fill  the 
copse  with  men  swinging  huge  cudgels  to  frighten  me  from  my  lair  — 
but  catch  me  rushing  into  their  open  arms!  I  bide  my  time.  Out¬ 
side,  the  hounds  make  the  morning  noisy.  They  trample  down  the 
dew  and  rend  the  sweet  vapors  of  the  air  with  their  howlings. 

(<  At  the  appropriate  moment  I  break  cover.  I  get  a  good  start, 
but  their  cries  pursue  me.  It  is  (Away!  AwayO  and  (  Hoicks,  >  and 
other  outlandish  things,  from  the  bipeds.  The  curs  snarl  and  give 
tongue  to  their  fierce  cries.  The  huntsman  blows  his  horn  and  the 
pack  is  well  down  to  my  scent. 

(<  What  a  chase  I  lead  them  !  Over  the  furrowed  field,  my  feet  tread 
lightly  the  loose  earth;  they  sink  hock  deep.  Over  the  high  hedges, 
through  the  tangled  brier- wood!  A  quick-set  hedge  lets  me  through 
and  a  minute  later  they  crash  it  down.  I  feel  as  if  I  could  keep 
going  forever,  but  by  and  by  the  pounding  of  the  hoofs  on  the  hard  turf, 
the  yelping  and  savage  cries,  the  horn  that  sounds  so  near,  make  a 
strange  confusion  in  my  head.  It  is  not  so  easy  to  invent  fresh  tricks 
and  new  turnings.  I  know  a  clear  stream;  it  is  my  friend,  and  I  go 
for  it. 

(<  Once  there,  worn  out,  I  curl  up  on  a  brown  rock  in  the  middle 
of  its  current.  The  running  waters  never  betray  my  scent  to  the 
bungling  hounds  and  I  rest  there  near  an  hour  before  a  huntsman 
sees  me.  But  then  I  am  fresh  again.  With  swift,  long  strides,  body 
well  to  earth  and  hugging  the  sheltering  ditches,  I  outstrip  them  and 
pant  in  peace  in  my  cover. n 
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he  gate  leading  to  the  arena  is  thrown  open.  From  the  assembled 


1  throng  comes  a  mighty  shout  of  glee,  followed  by  a  pause  of 
hushed  anticipation,  as  the  Hero  moves,  head  erect,  majestically 
into  the  ring.  Fair  women  and  gallant  men  give  him  applause  for 
his  noble  bearing.  They  admire  the  superb  toss  of  his  head,  the  dis¬ 
dainful  distention  of  his  nostrils,  the  curious  but  confident  flash  of  his 
eyes.  He  moves  rapidly,  yet  haughtily  as  befits  his  pride  of  race, 
to  the  center  of  the  ring.  He  knows  that  these  faces — thousands  of 
laughing,  careless  faces,  thousands  of  brutal  faces  —  are  watching  him, 
and  he  surveys  them  with  something  of  contempt,  as  he  turns  his 
glance  toward  his  opponent. 

There  is  a  quick,  soft  rattle  of  hoofs  and  a  horseman  is  upon  him. 
He  meets  the  charge  squarely;  the  horse  is  riderless  and  the  horse¬ 
man  is  sprawling  in  the  bark  of  the  ring.  The  Hero  would  rush  upon 
him,  but  a  dozen  men  on  foot  flaunt  red  bannerets  in  his  eyes,  chal¬ 
lenging  him  to  combat.  The  Hero’s  eyes  flash  and  his  nostrils  dilate 
with  excitement.  He  would  rush  upon  them  all,  but  they  flee  hastily 
to  safety  when  he  flashes  his  keen  weapon  in  their  faces.  These  ever 
varying  enemies  are  confusing.  The  Hero,  wondering  but  enraged, 
stands  still,  fight  flashing  in  his  darkening  eyes. 

The  crowd  shouts  hoarsely  in  its  greed  for  blood  and  urges  on  the 
combatants.  Eager  faces  look  down  into  the  ring  and  the  Hero’s 
many  opponents  are  urged  to  closer  fight.  A  fresh  enemy,  gayly 
dressed,  approaches.  He  is  armed  with  decorated  barbed  darts.  He 
advances  cautiously,  but  his  adversary’s  eyes  are  bent  upon  him,  his 
fine  form  quivering  with  the  excitement  of  these  many  attacks.  A 
dart  flies,  sings  through  the  air,  and  buries  itself  in  the  quivering 
flesh  of  his  shoulder.  The  stinging  pain  maddens  him;  he  would 
shake  free  the  dart,  but  the  barbs  hold  it  cruelly.  Another  dart 
thrown  would  repeat  the  torment,  but  with  a  swift,  sure  rush  the 
Hero  is  upon  his  assailant.  Waving  flags,  cries  and  shouts  do  not 
distract  him.  To  the  boarded  walls  of  the  arena  he  forces  his  enemy, 
and  there  with  a  mighty  thrust  almost  impales  him. 

Now,  thoroughly  aroused,  he  rushes  hither  and  thither  against  his 
cruel,  perplexing  enemies.  Again  a  barbed  dart  strikes  and  remains 
in  his  shoulder  or  loins,  or  his  brown  skin  is  pricked  by  the  sharp 
point  of  a  sword.  But  the  combat  is  not  altogether  unequal.  Now  a 
horse  and  rider  are  thrown  to  earth,  or  a  persistent  tormentor  has  to 
make  a  wild  scramble  for  safety  over  the  walls  of  the  ring. 

Suddenly  there  is  a  vast  roaring  in  the  seats  of  the  spectators.  A 
door  in  the  arena  opens  and  a  tall,  graceful  figure  in  satin  and  gold- 
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lace  enters.  Bowing-  now  to  the  right,  now  to  the  left,  in  answer  to 
the  acclaim  of  the  crowd,  this  dazzling  figure  advances  upon  the  Hero. 
The  others  fall  back  before  him.  The  Hero  awaits  his  coming.  Here, 
he  realizes,  is  his  most  dreaded  enemy.  Closer  comes  the  man  in 
satin  and  lace.  The  Hero,  with  all  the  accumulated  fury  of  his  nature 
rushes  upon  him.  He  hurls  himself  with  the  force  of  a  catapult  at 
his  foe,  who  steps  craftily  aside.  The  Hero  has  missed  his  aim,  and 
as  his  heavy  body  passes,  the  man  in  brilliant  array  drives  through 
the  heaving  breast  a  long,  straight  sword.  The  Hero  staggers  convul¬ 
sively  and  falls  dying.  The  crowd  exults  in  its  feast  of  butchery  and 
the  victor  is  extolled  to  the  skies  for,  after  all,  the  Hero  is  but  one 
more  bull  who  valiantly  dies,  against  big  odds,  to  glut  the  lust  of  a 
human  throng  for  blood. 


THE  DOGS  WHO  CHANGED  PLACES 

Keeper  and  Jowler  were  brother  dogs,  but  their  ways  of  life  were 
far  apart.  Keeper  roughed  it  with  an  honest  farmer,  while 
Jowler  led  a  life  of  luxury  and  ease  with  the  farmer’s  landlord. 
The  farmer’s  dog  lived  in  the  open,  guarded  the  sheep  flocks  from  the 
wolves,  endured  the  keenest  blasts  of  winter  and  in  the  course  of  his 
duties  swam  the  icy  stream.  He  grew  in  hardiness  and  bravery,  and 
no  dog  could  combat  a  hungry  wolf  as  well  as  Keeper.  His  scarred 
head  attested  the  frequency  and  the  ferocity  of  his  contests. 

Jowler  had  the  same  canine  blue  blood  in  his  veins,  but  his  pam¬ 
pered  existence  left  him  little  stomach  for  deeds  of  valor.  One  day 
the  landlord  visited  the  farmer,  and  both  he  and  Jowler  manifested 
considerable  contempt  for  the  unkempt  and  not  overfed  Keeper.  When 
they  walked  out  over  the  estate,  poor  Keeper  followed  at  a  respectful 
distance. 

Suddenly  from  out  the  thicket  a  fierce  wolf  rushed  at  the  landlord. 
The  apparition  startled  Jowler  who,  putting  his  tail  safely  between  his 
legs,  scurried  hastily  to  the  rear.  Not  so,  Keeper.  With  a  bound  he 
was  upon  the  wolf,  bore  him  to  the  ground  and  after  a  fierce  struggle 
vanquished  him. 

So  grateful  was  the  landlord  at  having  his  life  saved,  and  so 
pleased  with  the  prowess  of  the  dog,  that  he  urged  the  farmer  to 
make  an  exchange  of  the  two  dogs,  throwing  in  a  large  sum  of  money 
with  Jowler,  to  make  the  bargain  even.  Against  his  wish,  the  farmer 
yielded  and  returned  home  with  Jowler.  He  would  have  hanged  the 
city  dog  as  useless  and  unworthy  of  his  keep,  but  the  dog  had  good 
blood  and  he  determined  to  give  him  a  trial.  From  being  a  sybarite 
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among  dogs,  Jowler  became  an  ascetic.  He  experienced  the  cold  blast, 
the  icy  stream,  the  simple  rough  food,  and  had  to  stir  the  depths  of 
his  valor  to  combat  the  wolves. 

Again  the  landlord  visited  the  farm.  Anxious  once  more  to  ob¬ 
serve  the  display  of  Keeper’s  strength  and  courage,  he  had  a  wolf 
baited,  and  set  the  dog  upon  him.  But  Keeper  had  grown  out  of 
tune  with  battle,  and  he  ignominiously  turned  tail.  As  he  was  fleeing, 
another  dog  jumped  to  the  attack  and  killed  the  savage  wolf.  It  was 
the  once  disgraced  Jowler. 


THE  DEATH  OF  GELERT 

As  befitted  a  man  and  a  prince,  Llewellyn  loved  his  dogs,  but  of 
all  he  loved  best  the  brave  Gelert,  the  king’s  gift  and  a  kingly 
hound.  Without  Gelert  the  chase  could  not  please  Llewellyn, 
and  in  the  court-yard  the  spearmen  and  the  beaters  waited  while  the 
huntsman  sounded  his  horn  for  the  errant  dog.  But  no  Gelert  an¬ 
swered,  and,  perforce,  Llewellyn  and  his  retainers  set  out  upon  a  list¬ 
less  hunt.  The  resonant  bay  of  the  deep-throated  Gelert  was  not 
there  to  hearten  his  fellows,  and  it  was  with  dispirited  yelps  and 
cries  that  they  trailed  their  quarry. 

Llewellyn  returned  with  scanty  prey,  a  cloud  upon  his  face  at  the 
barrenness  of  the  chase.  Nearing  the  portal  of  his  castle,  the  missing 
hound  bounded  to  greet  him.  The  prince  looked  at  the  dog  aghast. 
His  fangs  dripped  blood,  his  coat  reeked  of  gore.  Llewellyn  strode 
through  the  door,  shocked  at  the  confusion  which  met  his  eyes.  The 
bed  of  his  baby  heir  was  overturned,  clots  of  blood  smeared  the  walls 
and  floor,  but  nowhere  could  he  see  the  child  he  had  left  sleeping  so 
quietly,  when  he  set  forth  in  the  morning. 

The  Prince,  horror-stricken,  enraged,  read  guilt  in  Gelert’s  bloody 
fangs.  Firm  in  the  belief  that  the  hound  had  devoured  the  child,  he 
plunged  his  sword  through  the  body  of  the  dog,  who  crouched  suppli- 
antly  at  his  feet.  Guilty  though  he  believed  him  to  be,  Gelert’s  dying 
cry  passed  heavily  over  Llewellyn’s  heart,  but  the  same  cry  aroused  an¬ 
other,  and  the  Prince  had  the  joy  of  seeing  his  boy  creep  out  with  just 
opened  eyes,  from  underneath  a  huddle  of  bed  draperies  that  had 
fallen  to  the  floor.  Looking  further,  Llewellyn  found  the  hacked  and 
bleeding  body  of  a  gaunt  wolf,  tremendous  even  in  death. 

Then,  only,  did  he  realize  that  the  faithful  Gelert  had  slain  the  wolf 
and  saved  the  boy.  A  great  grief  assailed  Llewellyn.  He  caused  the 
dog  to  be  buried  with  all  pomp  and  circumstance,  and  erected  a  sculp¬ 
tured  monument  to  the  brave  hound. 
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THE  HEN  AND  THE  PIG 

A  great  friendship  had  always  existed  between  Betty  the  pig  and 
Nancy  the  hen.  They  were  the  two  oldest  citizens  of  the  farm¬ 
yard,  and,  indeed,  were  kept  more  for  old  times’  sake  than  for 
any  real  usefulness.  Betty,  in  the  most  friendly  manner  imaginable, 
allowed  Nancy  to  feed  from  her  trough,  and  was  always  complaisant 
when  Nancy  roosted  on  her  lean  back. 

The  end  of  things  came  to  Betty  one  day,  and  she  left  in  this  world 
a  feeble  little  pig  scarcely  able  to  do  for  itself  and  the  only  one  sur¬ 
viving  out  of  an  unpromising  farrow.  Nancy  seemed  to  realize  her 
duty  immediately,  for  she  took  the  little  orphan  under  her  generous 
wing,  sheltered  him  from  the  rain  and  the  attacks  of  other  farm¬ 
yard  folk,  and,  indeed,  became  in  every  sense  of  the  word  its  foster 
mother,  until  the  little  fellow  grew  large  enough  to  care  for  himself. 


THE  DOG,  THE  MAN  AND  THE  SNAKE 

It  was  a  time  of  drought.  The  land  was  parched,  and  a  man,  a 
snake  and  a  dog,  seeking  water,  all  fell  into  a  pit  together.  Un¬ 
able  to  extricate  themselves,  they  cried  lustily  and  attracted  to 
the  mouth  of  the  pit  a  native  of  Benares,  who,  taking  pity  on  their 
plight,  hauled  them  up  in  a  basket.  They  expressed  the  liveliest 
gratitude,  told  their  rescuer  their  place,  of  abode,  and  extracted  from 
him  a  promise  to  come  to  them  for  help  when  in  trouble. 

After  a  time  the  native  of  Benares  fell  into  poverty.  He  went  to 
the  dog,  related  his  plight  and  received  from  him  a  bracelet,  which 
had  been  stolen  from  the  king.  The  man  of  Benares,  being  desir¬ 
ous  of  selling  the  bracelet  that  he  might  buy  food,  went  to  the  man 
whom  he  had  saved  and  asked  him  to  find  a  purchaser  for  the  trinket. 
But  the  man,  in  the  hope  of  a  reward  from  th^.  king,  betrayed  his 
benefactor  as  the  possessor  of  the  stolen  bracelet,  and  had  him  cast 
into  prison.  The  unfortunate  fellow  was  sentenced  to  be  impaled 
upon  iron  spikes. 

The  snake  heard  of  the  fate  of  the  man  who  saved  him  from 
the  pit,  and  creeping  softly  into  the  palace  of  the  king,  bit  the  queen 
so  that  her  arm  became  violently  swollen  as  from  poison.  Then  tak¬ 
ing  human  form,  the  snake  told  the  queen  that  the  only  person  able 
to  cure  her  was  the  man  of  Benares,  and  in  that  way  secured  for  him 
his  release  and  a  large  reward  in  money  and  jewels,  besides  bringing 
to  light  the  treachery  and  ingratitude  of  the  human  wretch,  who,  un¬ 
like  the  lower  creatures  who  had  been  his  companions  in  adversity, 
speedily  forgot  his  obligations  to  his  rescuer. 
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COLLECTING  AND  PRESERVING  INSECTS 

By  L.  O.  HO  WARD ,  P/i.  D. 

Department  of  Agriculture,  Washington,  D.  C. 


Collecting  Apparatus 

The  absolutely  necessary  apparatus  for  general  field  collecting  is  a 
net,  a  good-sized  cyanide  bottle,  and  either  a  collecting  box  or  a 
haversack  containing  pill  boxes,  envelopes,  and  alcohol  vials. 
For  collecting  insects  of  special  groups,  the  character  of  these  imple¬ 
ments  varies,  and  their  number  may  frequently  be  added  to  with 
more  or  less  advantage. 

The  net  varies  in  accordance  with  the  desires  of  the  collector. 
The  butterfly  net,  which  may  be  used  for  collecting  all  flying  insects 
with  delicate  wings,  such  as  butterflies,  moths,  dragon  flies,  and  true 
flies,  may  be  purchased  from  supply  dealers,  or  may  be  made  at  home 
by  bending  a  strong  piece  of  iron  wire  in  a  circular  shape,  the  ends 
being  abruptly  bent  down  at  right  angles  so  as  to  fit  into  grooves  on 
either  side  of  the  end  of  a  bamboo  rod,  or  walking  stick,  to  which 
they  are  permanently  bound  with  copper  wire.  The  net  should  be 
pointed  and  should  be  made  of  fine  cloth  netting,  preferably  tarla¬ 
tan,  silk  gauze,  or  swiss.  The  bag  should  be  not  less  than  eighteen 
inches  deep  and  the  ring  not  less  than  a  foot  in  diameter.  A  heavier 
cloth,  such  as  cheese  cloth,  should  be  used  for  binding  the  net  to  the 
rim.  Instead  of  fastening  the  iron  wire  to  the  rod  by  means  of  cop¬ 
per  wire,  a  brass  ferrule  from  a  fishing  rod  may  be  used,  the  ring 
ends  being  soldered  in  with  melted  lead. 

For  insects  which  are  not  so  delicate  as  those  just  mentioned,  and 
which  it  is  desired  to  capture,  not  during  flight,  but  by  beating  grass, 
low  growing  herbage,  and  even  the  branches  of  trees,  the  frame  should 
be  very  strong  and  the  net,  which  may  be  rounded  at  the  bottom  in¬ 
stead  of  pointed,  should  be  made  of  some  strong,  white  cloth,  like 
cheese  cloth.  The  net  is  passed  back  and  forth  quickly  over  low 
shrubbery  and  grass,  and  the  contents  are  examined  every  few  minutes, 
desirable  specimens  being  transferred  to  the  cyanide  bottle. 

For  the  cyanide  bottle,  or  collecting  bottle,  any  wide-mouthed  bot¬ 
tle  is  used.  When  one  is  collecting  butterflies,  a  small  jar  with  a 
ground-glass  stopper,  the  mouth  of  which  is  three  inches  across,  is 
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recommended,  but  for  smaller  insects  a  common  quinine  bottle  or 
morphine  bottle,  or  even  a  thick,  round-bottomed  vial,  of  the  shape 
of  a  test  tube,  but  stronger,  is  convenient.  At  the  bottom  of  the 
bottle,  or  jar,  are  placed  a  few  lumps  of  cyanide  of  potassium,,  and 
over  these  may  be  laid  a  little  cotton.  Some  collectors  simply  place 
a  disk  of  perforated  paper  over  the  cotton;  others  mix  plaster  of 
Paris  with  water,  pour  it  over  the  cyanide  and  allow  it  to  set.  The 
plaster  of  Paris  is  sufficiently  porous  to  allow  the  fumes  of  the  cyanide 
to  fill  the  bottle,  but  at  the  same  time  keeps  the  bottle  dry.  Cyanide 
of  potassium  deliquesces  rapidly,  and  unless  its  surface  is  covered  in 
this  way  the  moisture  will  ruin  the  specimens.  It  is  desirable  to  put 
into  the  bottle  a  few  strips  of  tissue  paper  to  prevent  the  specimens 
from  moving  about  too  much,  and  to  absorb  the  superfluous  moisture. 
Bottles  charged  with  carbonate  of  ammonia  are  also  used  as  killing 
bottles. 

The  collecting  box,  or  haversack,  is  conveniently  furnished  with  a 
shoulder  strap,  so  as  to  be  carried  without  interfering  with  the  use  of 
the  arms.  With  butterflies  and  moths,  it  is  well  to  pin  the  insects  as 
soon  as  they  are  killed,  and  to  pin  them  to  the  bottom  of  a  cork-lined 
box.  With  other  insects,  it  suffices  to  place  those  which  are  hard¬ 
bodied  in  pill  boxes  loosely  filled  with  small  strips  of  tissue  paper, 
pinning  them  after  the  return  from  the  collecting  trip.  Soft-bodied 
insects  should  be  put  into  vials  containing  fifty  per  cent  alcohol  or  ten 
per  cent  formalin.  Butterflies,  instead  of  being  pinned,  may  be  put 
into  small  envelopes,  their  wings  having  first  been  folded  together 
over  the  back,  relaxing  and  spreading  them  after  the  return  from  the  trip. 

Other  apparatus,  useful  in  collecting  special  kinds  of  insects,  in¬ 
cludes  the  water  net,  sieve,  chisel,  and  trowel,  the  collecting  forceps, 
the  umbrella,  and  the  collecting  shears.  The  water  net  may  be  made 
of  grass  cloth,  or  millinet,  with  a  stout  frame  and  a  short  handle. 
When  one  wishes  to  scrape  up  the  mud  or  sand  from  the  bottom  of 
pools,  a  wire  screen  net  with  an  especially  stout  rim  of  galvanized 
iron  is  useful.  For  minute  insects,  which  live  in  vegetable  mold,  moss, 
or  decaying  wood,  the  sieve  is  very  useful.  This  may  be  made  of  wire 
screen  with  cloth  sides.  The  chisel  is  useful  in  capturing  insects 
which  hide  under  the  bark  or  in  the  wood  of  dead  or  dying  trees,  and 
the  collecting  forceps,  which  should  be  small  and  very  pliable,  with 
rounded  tips,  is  useful  for  picking  up  small  specimens  and  transfer¬ 
ring  them  into  vials  and  boxes.  The  umbrella  is  a  very  useful  appa¬ 
ratus  in  collecting  insects  which  live  upon  trees.  The  collecting 
umbrella  should  be  lined  with  white  cloth  in  order  that  the  insects 
which  fall  into  it  may  readily  be  seen,  and  the  handle  should  be  jointed 
at  the  middle,  so  that  it  may  be  held  with  the  top  reversed  and  the 
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lower  part  of  the  handle  horizontal.  Held  in  this  way  under  a  branch, 
by  one  hand,  the  branch  may  be  beaten  with  a  stick  held  in  the  other 
hand.  The  insects  which  drop  as  the  result  of  the  jar  fall  into  the 
umbrella  and  can  readily  be  captured.  Collecting1  shears  are  used  for 
the  capturing  of  very  delicate  insects,  such  as  small  moths.  The 
blades  are  composed  of  flat  net  frames,  like  very  minute  tennis  rackets. 

For  collecting  insects  which  live  upon  the  bottom  of  ponds  and 
streams,  the  common  garden  rake  is  useful.  With  it  the  debris  at  the 
bottom  of  the  water  may  be  drawn  ashore  and  the  insects  picked  out 
by  hand. 

Some  Methods  Useful  in  Collecting  Different  Kinds  of  Insects 

Many  night-flying  moths  maybe  captured  by  (<  sugaring. w  A  mix¬ 
ture  of  stale  beer  and  brown  sugar,  or  molasses  and  water  and  Jamai¬ 
ca  rum,  should  be  prepared  in  advance  and  applied  with  a  whitewash 
brush  to  the  trunks  of  trees,  stumps,  fence  rails,  or  other  objects  in 
open  woods  or  at  the  border  of  a  patch  of  woods.  The  bait  is  then 
visited  at  night  and  the  insects  attracted  are  captured  with  ease.  Not 
only  are  moths  attracted  in  this  way,  but  also  beetles  and  certain  other 
insects.  The  pulp  of  over-ripe  fruit  is  also  used  for  this  purpose. 

The  stinging  insects,  such  as  bees  and  wasps,  are  readily  captured, 
by  means  of  the  beating  net,  from  flowering  plants.  When  one  is 
collecting  these  insects,  the  net  should  have  an  opening  in  the  bottom, 
which  is  tied  with  a  piece  of  string.  Driving  the  insects  into  the 
bottom  of  the  net,  the  collector  should  grasp  the  net  above  them,  in¬ 
sert  the  opening  into  the  mouth  of  the  cyanide  bottle  and  untie  the 
string.  This  is  to  avoid  the  danger  of  being  stung. 

Sifting  earth  and  moss  is  a  very  successful  means  of  capturing 
many  minute  insects,  including  many  rare  species,  such  as  blind  earth¬ 
living  beetles,  little  parasitic  hymenoptera  and  so  on.  The  sea  beach, 
and  the  beaches  of  the  Great  Lakes,  are  frequently  prolific  collecting 
grounds.  The  trash  along  the  beach,  on  being  pulled  over,  will  be 
found  to  harbor  many  half-drowned  insects  of  different  kinds. 

.Rearing  Insects 

Even  those  collectors  who  are  not  interested  in  learning  the  life 
histories  of  insects,  consider  it  desirable  to  rear  their  specimens,  in  order 
that  they  may  be  perfectly  fresh  and  in  the  best  condition  for  the 
collection.  The  caterpillars  of  butterflies  and  moths  are  all  easily  reared 
in  breeding  cages  or  jars.  A  simple  way  is  to  pot  a  plant  and  place 
it  in  a  box,  over  which  mosquito  netting  is  tied,  so  that  the  cater¬ 
pillar  may  be  watched  when  feeding  upon  the  leaves.  Glass  cylinders, 
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even  lamp  chimneys,  where  the  insect  is  small,  may  be  used  for  this 
purpose,  and  the  large  glass  jars  known  as  battery  jars  are  excellent  for 
vivaria.  Special  cages  may  be  constructed  so  as  to  contain  earth  at  the 
bottom,  with  wire  screen  or  gauze  sides,  the  food  plant  being  either 
potted  or  stuck  into  a  water  bottle,  the  mouth  of  which  is  protected 
with  a  sponge,  so  as  to  keep  the  caterpillar  from  crawling  into  the 
water. 

Where  the  insect  enters  the  ground  to  transform  to  the  pupa  stage, 
the  earth  at  the  bottom  must  be  kept  moist.  This  is  accomplished 
satisfactorily  by  having  the  sides  of  the  bottom  perforated  and  a  tin 
rim  placed  around  to  contain  water,  which  thus  enters  through  the 
perforations  from  below  and  does  not  cake  the  surface  of  the  earth. 
The  earth  used  for  this  purpose  should  be  sterilized  by  heat  and  sifted, 
before  use. 

For  insects  feeding  upon  grasses,  a  large  wooden  box  should  be 
made,  with  its  bottom  perforated.  It  should  be  filled  with  earth,  and 
a  net  cover,  supported  on  little  corner  posts,  placed  over  the  whole. 
This  kind  of  box  is  useful  in  rearing  grasshoppers.  Wood-boring 
insects  should  be  placed  in  a  large  bottle,  and  the  wood  should  be 
moistened  every  two  or  three  weeks. 


Preparing  Insects  for  the  Cabinet 

No  pins  should  be  used  except  those  made  especially  for  mounting 
specimens.  The  long  German  pins  are  the  best,  and  these  may  be 
purchased  from  dealers  in  entomological  supplies.  Black  pins  are 
better  than  white  pins,  since  they  are  less  liable  to  be  ruined  by 
verdigris. 

In  mounting,  most  insects  should  have  the  wings  spread.  This  is 
the  case  with  all  butterflies  and  moths,  with  dragon  flies,  and  most 
other  Neuropterous  insects,  with  the  larger  of  the  true  flies,  and  with 
all  of  the  bees,  ants,  wasps,  ichneumon  flies,  and  saw  flies.  In  order 
to  spread  these  insects,  some  kind  of  spreading  board  is  necessary. 
These  are  pieces  of  wood  having  a  groove  on  the  upper  surface, 
which  should  be  deep  enough  to  accommodate  the  body  of  the  insect 
and  to  allow  the  wings  to  be  brought  to  the  level  of  the  upper  surface 
of  the  board.  There  should  also  be  an  orifice  for  the  pin,  or  the 
groove  should  be  filled  with  cork  which  the  pin  may  penetrate.  In 
preparing  the  board,  care  should  be  taken  to  have  the  wood  on  each 
side  of  the  groove  slightly  angled  outward,  so  that  the  insects’ 
wings  may  be  directed  upward,  at  a  very  slight  angle.  The  in¬ 
sect  should  first  be  pinned.  With  all  of  those  which  we  have  just 
mentioned,  and  with  which  it  is  necessary  to  spread  the  wings,  the 
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pin  should  be  thrust  perpendicularly  through  the  thorax,  midway  be¬ 
tween  the  wings,  and  it  should  be  inserted  to  such  a  depth  that  only 
about  one-quarter  of  the  length  of  the  pin  remains  above  the  back  of 
the  insect.  After  the  insect  is  pinned,  it  should  be  placed  in  the 
groove  of  the  spreading  board,  and  the  wings  be  set  in  the  proper 
position  with  needles  or  fine  pins.  They  may  be  held  in  this  position 
by  pinning  strips  of  paper  over  them,  the  pins  being  inserted  beyond 
the  wings  and  not  through  them. 

If  the  body  sags  downward,  it  should  be  raised  to  a  level  position 
until  it  dries.  The  spreading  board  should  be  kept  in  a  perfectly  dry 
place,  and  the  insects  should  be  left  upon  the  boards  for  a  varying 
length  of  time,  depending  upon  the  amount  of  moisture  in  the  air,  or 
upon  the  size  of  the  insect.  Large  moths  may  possibly  have  to  be 
left  for  two  weeks,  but  butterflies  will  dry  in  a  week,  or  less,  and  the 
other  insects  in  about  the  same  time. 

Grasshoppers  should  have  one  pair  of  wings  spread,  and  the  other 
pair  left  in  the  natural  closed  condition.  We  have  just  said  that  the 
pin  should  be  inserted  through  the  middle  of  the  thorax,  midway 
between  the  wings,  but  there  are  some  insects  which  should  be 
pinned  differently.  Beetles,  for  example,  should  never  have  their 
wings  spread,  and  should  be  pinned  through  the  right  wing  cover,  or 
eleytron,  the  pin  being  inserted  a  little  in  advance  of  the  middle  of 
the  wing  cover  and  a  little  nearer  the  middle  line  of  the  body  than 
the  right  margin.  The  true  bugs  should  be  pinned  through  the  little 
triangular  piece  just  behind  the  main  part  of  the  thorax. 

Certain  of  the  large  moths,  and  many  of  the  large  grasshoppers, 
have  such  fat  abdomens  that  they  decompose,  especially  in  a  moist 
climate.  Therefore,  they  must  be  stuffed,  just  as  one  stuffs  birds  or 
mammals.  The  lower  part  of  the  abdomen  should  be  cut  open,  down 
through  the  third  segment  and,  with  a  fine-pointed  forceps,  the  in¬ 
testines  and  other  organs,  and  the  fat,  should  be  removed;  the  inside 
should  be  wiped  out  with  a  small  wad  of  cotton  and  stuffed  with 
cotton  batting  in  short  pieces,  filling  the  body  up  through  the  open¬ 
ing.  When  the  filling  is  completed,  the  edges  of  the  severed  segments 
are  drawn  together  and  the  sides  of  the  abdomen  are  pressed  into 
shape  with  the  fingers. 

With  the  dragon  flies,  the  body  has  a  great  tendency  to  break  off, 
and  this  is  prevented  by  inserting  a  long,  stiff  bristle  clear  through 
from  the  tip  of  the  abdomen  into  the  thorax. 

The  question  of  preserving  the  colors  of  dragon  flies  is  a  very  dif¬ 
ficult  one.  Nearly  all  of  the  most  brilliantly  colored  ones  become 
sordid  and  dull  colored  not  long  after  death.  Williamson  has  found 
that  placing  the  specimens  four  hours  in  acetone,  and  then  eight  hours 
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in  benzine,  preserves  the  colors  very  well.  He  also  finds  that  speci¬ 
mens  which  he  first  hardened  in  alcohol,  and  then  placed  for  two 
days  in  benzine,  also  retained  their  colors  fairly  well. 

The  preservation  of  the  early  stages  of  insects  is  a  rather  difficult 
matter.  Their  liquid  preservation  will  be  referred  to  at  the  end  of 
this  article.  But  with  the  larva  of  butterflies  and  moths  (caterpillars) 
a  very  good  method,  when  performed  by  an  expert,  is  to  extract  the 
body  contents  and  inflate  the  skins.  The  caterpillar  should  first  be 
killed  by  dipping  in  chloroform  or  alcohol,  or  by  being  placed  in  a 
cyanide  bottle;  then  place  it  on  a  piece  of  blotting  paper,  press  it 
slightly  and  cut  the  anal  end  of  the  body  which  slightly  protrudes. 
Through  this  orifice  squeeze  out  the  entire  contents  of  the  body  by 
rolling  a  pencil  over  it.  This  should  be  done  gently,  so  as  not  to 
burst  the  skin  in  any  other  place,  and  so  as  not  to  squeeze  out  the 
coloring  matter  and  render  it  too  transparent.  Then  insert  a  fine 
glass  tube  in  the  orifice  (or  a  straw  may  be  used)  and  after  letting 
it  dry  for  a  short  time,  the  skin  will  adhere  to  the  tube. 

It  is  then  put  into  a  drying  oven,  consisting  of  a  tin  box  with 
glass  sides,  under  which  is  placed  an  alcohol  lamp.  Then  the  operator 
blows  into  the  end  of  the  tube,  gradually  filling  out  the  skin  with  air 
(a  bellows  may  be  used  for  this  purpose,  or  a  small  rubber  bag  in¬ 
flated  with  air).  The  amount  of  air  blown  in  is  graduated  by  the 
operator,  and  after  the  skin  is  inflated  it  is  allowed  to  dry  in  the  heat, 
air  being  constantly  supplied.  Through  an  orifice  in  the  oven  the  skin 
may  be  manipulated  so  that  it  is  made  to  assume  a  life-like  position. 
When  quite  dry,  it  is  removed  and  then  may  be  mounted  on  a  covered 
copper  wire,  the  wire  being  fastened  to  a  bit  of  cork  through  which 
a  pin  is  thrust,  so  that  the  specimen  may  be  mounted  in  the  regular 
insect  collection. 

If  the  operation  has  been  partially  unsuccessful,  in  that  the  skin 
has  become  too  transparent,  a  little  dry  coloring  matter  of  the  natural 
color  of  the  insect  may  be  blown  into  the  orifice,  but  the  operator 
will  soon  learn  to  avoid  this  difficulty.  There  are  many  insects  which 
are  too  small  to  be  pinned.  Some  few  of  them  are  so  small  that  they 
can  only  be  mounted  properly  upon  glass  slides  for  the  microscope. 
Others,  while  too  large  or  too  thick  for  this  purpose,  are  yet  too  small 
to  be  pinned.  The  most  satisfactory  way  of  mounting  insects  of  this 
size  has  been  found  to '  glue  them  upon  little  triangular  cardboard 
tags.  They  are  fastened  to  the  tip  of  the  triangle,  the  pin  being 
thrust  through  the  base.  White  or  yellow  shellac  is  used  for  the 
fastening. 

Little  beetles  should  be  mounted  on  their  bellies,  the  tip  of  the 
triangle  being  stuck  to  the  right  side,  about  the  middle  of  the  body. 
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Other  insects  should  be  mounted  upon  the  left  side,  with  the  back 
away  from  the  pin.  Punches  for  cutting  these  little  triangular  tags 
may  be  purchased  from  the  dealers. 

Labeling 

The  matter  of  labeling  is  a  very  important  one.  Of  course  each 
specimen  should  carry  a  label  bearing  its  name.  All  labels  should 
be  of  small  size,  and  should  be  pinned  below  the  insect.  No  label 
borne  on  a  pin  in  this  way  should  be  more  than  three-fourths  of  an 
inch  long  by  three-eighths  of  an  inch  wide.  It  is  better  to  have 
several  labels  than  one  very  large  one.  "With  the  name  of  the  insect 
upon  one  label,  the  name  of  the  collector  should  be  written  upon 
another  one,  even  smaller,  and  the  exact  locality  and  date  should  be 
placed  upon  a  third  label. 

The  sequence  of  the  labels  upon  the  pin  should  be  as  follows: 
The  insect  at  the  top  (one-quarter  of  the  length  of  the  pin  from  the 
top);  the  locality  and  date  on  a  small  label  just  beneath  the  insect; 
below  that,  the  name  of  the  collector  upon  another  label,  and  at  the 
bottom  of  the  pin  the  name  of  the  insect.  To  the  name  should  be 
added  the  sex  sign  (  £  or  Q).  The  locality  label  should  be  very  ex¬ 
act.  It  will  not  do  to  write  simply  (<New  York  ”  or  <(  Pennsylvania  ”; 
nor  will  it  do  to  write  <(  Otsego  County,  New  York,”  or  <(  Bucks  County, 
Pa.",  but  it  should  be  (<  Cooperstown,  N.  Y.,”  or  (<  Doylestown,  Pa.” 
And  even  where  the  town  is  an  insignificant  one,  it  may  be  well  to 
add  the  exact  elevation  at  which  the  insect  was  collected.  After  the 
labeling  is  completed  the  insect  is  ready  for  the  cabinet. 

The  Cabinet 

The  cabinet  to  be  used  depends  largely  upon  the  taste  or  means 
of  the  collector.  In  the  colder  parts  of  the  country,  where  museum 
pests  and  red  ants  are  not  abundant,  many  collectors  keep  their  speci¬ 
mens  in  cork-lined  cigar  boxes.  This  however  is  dangerous,  and  fur¬ 
ther  south  a  collection  kept  in  this  way  is  sure  to  be  ruined.  The 
so-called  Schmidt  insect  box  is  excellent  for  a  temporary  collection, 
and  many  collections  are  contained  wholly  in  these  boxes,  and  often 
kept  for  many  years.  It  is  a  very  tight  book-form,  cork-lined  box 
with  a  lip  over  which  the  hinged  cover  closes  so  tightly  that  there  is 
no  opportunity  for  a  museum  pest  to  enter.  It  is  a  good  box  for  a 
working  collection,  since  it  is  of  convenient  size,  and  the  specimens 
are  readily  handled. 

For  a  more  permanent  collection,  a  glass-covered  tray,  made  as  a 
sliding  drawer  to  fit  into  the  cabinet,  is  generally  used.  The  joints  of 
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the  drawers  should  be  made  absolutely  air  tight,  and  the  covers  should 
fit  in  with  corresponding  tightness.  Any  good  cabinetmaker  can  pre¬ 
pare  such  a  cabinet,  with  the  point  of  tightness  borne  constantly  in 
mind.  The  standard  tray  used  in  the  National  Museum  is  one  foot 
and  four  inches  wide  by  one  foot  and  six  inches  long,  and  three 
inches  deep  (all  outside  measurements).  The  bottoms  are  all  lined 
with  cork,  over  which  white  paper  has  been  carefully  and  neatly 
pasted. 

Napthaline  placed  in  the  Schmidt  boxes,  or  in  the  drawers  just 
described,  will  keep  out  insect  pests,  but  where  a  collector  exchanges 
with  other  collectors  he  may  inadvertently  secure  specimens  which  are 
infested  with  Anthrenus,  or  something  of  the  sort.  It  becomes  desir¬ 
able,  therefore,  to  thoroughly  disinfect  a  collection  at  intervals,  and 
this  may  be  done  by  pouring  a  small  quantity  of  bisulphide  of  carbon 
into  each  box.  It  should  be  remembered  that  this  substance  is  vola¬ 
tile,  and  that  its  vapor  is  inflammable.  A  friend  of  mine  once  lost 
his  beard  and  eyebrows  through  stopping  to  light  his  pipe,  while  en¬ 
gaged  in  disinfecting  his  collection. 

Alcoholic  Specimens 

Soft-bodied  insects,  and  this  includes  the  early  stages  of  nearly  all 
insects,  must  be  kept  in  liquid  —  either  alcohol  or  formalin,  or  Muel¬ 
ler’s  fluid,  and  even  then  there  is  considerable  difficulty  in  preserving 
the  colors  of  some  of  them.  It  is  well  to  pass  most  of  them  through 
successive  strengths  of  alcohol,  beginning  with  fifty  per  cent  and  end¬ 
ing  with  ordinary  commercial  alcohol,  sometimes  having  cut  a  small 
slit  in  the  skin  so  as  to  allow  the  liquid  to  penetrate  the  body. 
Formalin  in  ten  per  cent  solution  answers  for  most  of  them,  but  the 
grubs  of  the  large  wood-boring  beetles,  and  some  of  the  grubs  which 
live  under  the  ground,  discolor  in  either  of  these  liquids  —  that  is, 
they  turn  brown.  Such  objects  will  best  be  preserved  by  boiling 
them  first  in  water.  They  should  be  boiled  until  they  rise  to  the  sur¬ 
face,  when  they  should  be  immediately  taken  out  and  put  into  alcohol. 
They  will  then  remain  white  and  plump. 

The  permanent  arrangement  of  alcohol  specimens  is  very  difficult. 
A  vial  tray  in  use  by  some  collectors  is  a  good  idea,  probably  the 
best  solution  yet  reached. 
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Whether  the  mosquito  was  present  with  Noah  in  the  ark  is  un¬ 
certain,  but  history  tells  that  it  was  known  in  ancient  Greece 
and  in  Asia  and  that  the  inhabitants  of  some  cities  were  forced 
to  leave  their  homes  to  escape  from  it;  and  the  story  reads  that  dur¬ 
ing  the  siege  of  Nisibis,  mosquitoes  caused  a  rout  of  the  army  of 
Sapor,  king  of  Persia,  by  attacking  his  elephants  and  beasts  of  burden. 
The  soldiers  in  the  Crimean  War  suffered  so  much  from  them  that 
they  were  forced  to  sleep  in  sacks,  but  even  this  did  not  afford  suffi¬ 
cient  protection,  and  some  of  the  soldiers  died  from  the  stings  of  the 
voracious  little  insects. 

At  this  time,  the  mosquito  claims  every  country  for  its  own. 
Some  localities  in  South,  America,  India  and  Africa  swarm  with  these 
insects,  and  in  Alaska  they  are  said  to  be  more  numerous  and  fero¬ 
cious  than  in  temperate  climates. 

Much  valuable  and  authentic  information  concerning  the  mosquito 
has  lately  been  collected  by  the  many  eminent  medical  and  scientific  men 
in  this  and  other  countries  who  have  given  a  vast  amount  of  time  and 
experimental  study  to  the  subject,  and  the  results  of  their  investiga¬ 
tions  have  been  made  so  available  through  the  reports  published  in 
scientific  journals  and  the  general  press,  that  we  may  now  study  the 
insect,  following  it  from  the  first  stage  of  its  life,  through  each  step 
in  its  development. 

Mosquitoes  breed  in  water.  The  most  common  species  is  that 
known  as  Culex  pungens ,  which  deposits  its  eggs  on  the  surface  of 
the  water,  in  batches  of  from  two  hundred  to  four  hundred,  infinitesi¬ 
mal  in  size.  These  egg  masses  remain  floating  on  the  water  about 
sixteen  hours,  if  the  weather  is  warm ;  during  a  cold  spell  in  the 
summer,  they  have  been  known  to  remain  several  days.  In  hatching, 
the  larvce  emerge  from  the  under  side  of  the  mass  and  drop  into  the 
water.  Even  at  this  stage,  they  are  exceedingly  active,  and  wriggle 
about  in  the  water  very  rapidly,  but  they  are  so  minute,  that  only  by  very 
close  watching  can  one  form  any  idea  of  their  shape  and  construction. 

While  in  the  larva  state  they  remain  under  the  water,  coming  to 
the  surface  every  few  minutes  to  breathe,  taking  in  the  air  through  a 
breathing  tube  which  protrudes  near  the  end  of  the  abdomen.  The 
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larva  must,  therefore,  breathe  with  its  head  under  the  water,  and  dur¬ 
ing  the  process  of  breathing,  the  mouth  may  be  seen  constantly  vibrating 
and  devouring  any  particles  of  food  that  come  within  reach. 

The  next  stage  is  reached  in  not  less  than  seven  days.  During 
this  time  the  larva  passes  through  three  periods  of  growth  and  be¬ 
comes  a  pupa.  It  is  now  lighter  than  in  the  larva  state,  and  has 
trumpet-shaped  breathing  organs  issuing  from  the  thorax.  It  re¬ 
mains  in  this  stage  only  two  days,  if  the  weather  continues  warm, 
when  the  skin  splits  down  the  back,  allowing  the  head  and  body  to 
be  drawn  out,  but  it  still  rests  on  the  skin,  and  floats  about  on  the 
water  for  a  day  or  two  as  though  in  a  boat;  at  the  end  of  this  time, 
its  wings  are  firm  and  dry,  and  behold!  a  full-fledged  mosquito,  well 
equipped  for  the  business  of  life,  a  period  of  ten  days  having  elapsed 
since  the  eggs  were  laid.  This  is  given  as  the  minimum  time  re¬ 
quired  for  hatching  in  a  temperate  climate.  It  now  begins  to  forage 
for  food.  The  mosquito’s  natural  food  seems  to  be  the  proteids  of 
plants  ;  ripe  fruits,  such  as  bananas  and  watermelons  are  favorite 
articles  of  diet;  and  mosquitoes  have  been  seen  to  feed  on  cooked 
food,  inserting  their  beaks  into  boiled  potatoes. 

The  male  is  strictly  vegetarian  in  diet;  he  has  not  been  known  to 
taste  blood,  but  it  also  seems  that  he  alone  is  prone  to  the  liquor 
habit,  having  been  known  to  drink  beer,  wine  and  even  whisky,  which 
the  female  does  not  touch;  but  alas!  it  is  she  who  does  the  biting, 
and  consequently  carries  disease. 

Since  mosquitoes  breed  in  great  numbers  in  swamps  and  marshes 
that  are  never  visited  by  animals,  it  will  be  seen  that  very  few  ever 
taste  blood;  but  they  have  been  known  to  attack  other  insects,  and 
they  also  suck  the  blood  of  birds.  Pet  canaries  have  suffered  almost 
unto  death  from  their  bites. 

Mosquitoes  are  said  to  have  the  faculty  of  hearing  more  acutely 
developed  than  any  other  insect.  It  has  been  found  that  some  of  the 
hairs  on  the  antennae  respond  to  certain  vibrations  of  sound,  while 
others  are  so  tuned  that  they  respond  to  other  notes;  by  this  ar¬ 
rangement  the  male  is  enabled,  by  turning  his  head  so  that  both 
antennae  are  in  a  position  to  catch  the  vibrations  of  the  song  of  the 
female,  to  guide  himself  unerringly  to  her  exact  locality. 

We  all  know  there  is  a  great  variety  in  the  tones  of  the  mosquito’s 
voice;  some  have  supposed  the  voice  of  the  female  to  be  invariably 
pitched  higher  than  that  of  the  male,  but  close  observers  assert  that 
the  voice  of  the  female  of  the  genus  Anopheles ,  known  as  a  malaria 
bearer,  is  pitched  considerably  lower  than  that  of  the  comparatively 
harmless  genus  Culex.  It  is  said  that  an  intimate  acquaintance  en¬ 
ables  one  to  distinguish  the  different  species  by  the  tones  of  voice. 
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The  length  of  an  adult  mosquito’s  life  is  difficult  to  determine, 
since  in  captivity  the  artificial  conditions  render  it  variable.  It  is 
quite  certain,  however,  that  mosquitoes  pass  through  several  genera¬ 
tions  in  one  season  (in  warm  climates  ten  or  twelve),  and  since  the 
descendants  of  one  female  are  estimated  in  a  single  season  to  num¬ 
ber  well  into  the  millions,  it  is  easy  to  see  that  the  supply  is  likely 
to  far  exceed  the  demand. 

Mosquitoes  are  good  travelers  and  fond  of  traveling  by  both  boat 
and  rail;  and  there  are  well- verified  instances  of  their  having  been 
carried  long  distances  in  this  way  to  localities  having  no  known  breed¬ 
ing-places,  and  where  mosquitoes  had  been  unknown  before  the  advent 
of  the  railroad.  A  number  of  years  ago  it  was  told  as  a  probable 
fact,  that  no  mosquitoes  were  known  in  Cincinnati,  Ohio,  until,  during 
the  Civil  War,  they  were  brought  there  from  the  South  on  the  river 
boats.  It  is  said  there  were  none  in  Hawaii  until  they  migrated  in 
sailing  vessels  from  the  United  States;  but  the  numerous  swamps  and 
fresh-water  ponds  furnish  abundant  breeding-places,  and  they  im¬ 
proved  their  opportunities  so  well  that  they  are  now  very  plentiful 
there. 

Every  species  of  mosquito  does  not  carry  disease;  the  genus  Culex 
pungens  is  a  harmless  though  annoying  little  fellow,  and  is  the  most 
common  of  those  in  the  United  States;  but  in  the  genus  Anopheles , 
medical  men  everywhere  are  recognizing  a  most  prolific  cause  of  the 
spread  of  malarial  diseases.  The  army  medical  experts  of  this  and 
other  countries  are  directing  their  experimental  work  to  the  exter¬ 
mination  of  the  mosquito,  in  the  belief  that  by  this  means  a  very  large 
proportion  of  sickness  in  malarial  districts  may  be  prevented,  and 
they  have  proven  that  when  the  insect  has  been  excluded  from  the 
houses  and  proper  care  taken  to  prevent  further  inoculation,  patients 
suffering  from  malaria  have  promptly  recovered  and  no  new  cases 
have  been  developed. 

Dr.  L.  O.  Howard  of  the  Department  of  Agriculture,  in  Washington, 
in  a  recently-published,  able  and  comprehensive  work  on  (<  Mosquitoes: 
How  they  Live,  How  they  Carry  Disease, ®  etc.,  states  that  (<  so  far  as 
we  know  at  the  present  time  we  have  but  three  species  of  the 
malarial  genus  in  the  United  States,  namely,  Anopheles  maculipennis , 
Anopheles  punctipennis  and  Anopheles  crucians. n  The  first  two  are 
found  everywhere  in  this  country,  as  well  as  in  many  others.  Anopheles 
punctipennis  is  more  treacherous  than  Culex  pungens.  It  never  stops 
to  deliberate  or  give  warning  of  its  coming,-  but  plunges  at  once  at 
its  victim  and  loses  no  time  in  drawing  the  blood  and  getting  away 
with  it.  It  will  bite  while  a  person  is  asleep  without  awaking  him, 
and  thus  its  presence  is  often  unsuspected. 
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To  transmit  disease,  it  is  not  necessary  that  the  mosquito  should  be 
present  in  large  numbers,  nor  does  the  presence  of  the  disease-carrying 
Anopheles  presuppose  the  existence,  of  disease.  There  must  first  be  a 
well-developed  case  of  malaria  with  which  the  mosquito  may  come  in 
contact,  and  a  single  one,  if  inoculated  with  the  poison,  is  sufficient 
to  convey  it  to  others.  Several  days  are  required  for  the  disease  to 
mature  in  the  system  of  the  mosquito — in  yellow  fever  at  least  twelve 
days — before  it  can  be  transmitted  to  a  new  victim. 

The  Anopheles  breeds  in  stagnant  water  and  likes  foul  places;  it  is 
frequently  found  in  great  numbers  in  crowded  tenement  houses.  It 
hibernates  during  the  cold  weather  in  warm  cellars  and  barns  in  the 
South,  and  cases  of  disease  have  been  distinctly  traced  to  its  bite. 

During  the  late  war  in  Cuba,  Dr.  Sternberg,  Surgeon-general  of  the 
United  States  army,  who  had  previously  given  the  subject  much  care¬ 
ful  study,  with  an  able  corps  of  assistants,  made  numerous  experiments 
in  the  hope  of  finding  the  real  nature  of  infection  in  malaria  and 
yellow  fever.  Dr.  Sternberg  established  a  commission,  composed  of 
army  surgeons,  for  the  express  purpose  of  investigating  yellow  fever 
from  the  mosquito  standpoint.  From  the  results  of  their  experiments, 
as  reported  by  Dr.  Walter  C.  Reid,  under  whose  direction  they  were 
carried  on,  many  important  facts  were  gathered  concerning  the  spread 
of  these  diseases. 

One  of  the  deductions  of  the  commission  was  that  the  mosquito  here¬ 
tofore  known  as  Culex  fasciatus  is  largely  responsible  for  the  spread 
of  yellow  fever,  and  that  it  is  not  conveyed,  as  popularly  supposed, 
by  ipfected  clothing.  This  theory  is  borne  out  by  the  fact  that  non- 
immunes,  in  rooms  from  which  mosquitoes  had  been  excluded,  actually 
slept  in  the  soiled  garments  and  bedclothing  of  those  who  had  died 
with  the  fever  and  remained  in  perfect  health,  while  of  those  in  rooms 
from  which  all  infected  clothing  was  carefully  excluded  and  every 
means  of  disinfection  iised,  but  contaminated  mosquitoes  from  fever 
patients  were  admitted,  six  out  of  every  seven  bitten  by  the  infected 
mosquitoes  took  the  fever.  The  period  of  incubation  in  the  human 
system  varies  from  forty-one  hours  to  five  or  six  days. 

Having  proven,  beyond  a  doubt,  that  yellow  fever  is  certainly  trans¬ 
mitted  to  individuals  by  the  bite  of  the  mosquito  that  has  fed  on  the 
blood  of  those  sick  with  the  disease,  the  only  natural  sequence  is  that 
the  sure  way  to  prevent  the  spread  of  it  is  to  destroy  the  mosquito. 
That  complete  extermination  can  only  be  accomplished  by  syste¬ 
matic  and  persistent  effort  is  obvious,  when  one  considers-  the  enor¬ 
mous  rapidity  with  which  they  multiply,  but  experiments  have  shown 
that  very  much  may  be  done,  even  in  one  season,  to  reduce  their 
numbers. 
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It  has  long  been  supposed  that  mosquitoes  were  carried  long  dis¬ 
tances  by  the  wind,  but  recent  observations  lead  to  the  conclusion  that 
this  is  the  case  only  with  certain  species  and  under  exceptional  con¬ 
ditions,  for  most  mosquitoes  are  incapable  of  flying  more  than  a  few 
hundred  yards.  This  point  has  an  important  bearing  on  the  question 
of  exterminating  them,  since  the  inference  is  that  when  supposed  to 
have  come  from  a  distance,  a  close  inspection  of  near-by  breeding-places 
would  result  in  a  change  of  opinion  and  in  an  attempt  at  ameliorating 
the  conditions. 

A  very  small  amount  of  water  is  sufficient  for  the  production  of  an 
enormous  number  of  mosquitoes,  more  than  thirty-six  thousand  eggs, 
larvce,  and  pupce  having  been  taken  out  of  an  ordinary  rain-water  bar¬ 
rel  within  sixteen  days.  To  destroy  these  is  the  first  step,  and  for 
this  purpose  nothing  has  been  found  more  effectual  than  petroleum  or 
kerosene,  poured  upon  the  surface  of  the  pool  or  other  breeding-place. 
The  oil  spreads  readily  over  the  water,  shutting  off  the  air  supply 
from  the  larva ,  and,  as  they  come  to  the  surface  every  few  minutes 
to  breathe,  the  work  of  destruction  is  very  quickly  done.  The  treat¬ 
ment  must  be  repeated,  at  an  interval  of  every  twelve  or  fifteen  days, 
and  no  possible  place  that  could  harbor  them  must  be  overlooked. 
Mosquitoes  are  often  found  clinging  to  the  underside  of  the  covers  of 
cisterns  and  water  tanks;  these  should  be  made  perfectly  tight  and 
the  contents  treated  with  kerosene. 

All  surface  pools  should  be  promptly  filled  with  earth,  and  low, 
marshy  lands  and  swamps  should  be  top-drained.  In  the  case  of  clear 
streams  and  pools,  where  draining  is  not  advisable  or  possible,  small 
fish,  the  natural  enemies  of  mosquito  larvce,  may  be  introduced.  These 
feed  on  the  larvce  and  pupce.  The  little  stickleback  has  been  found 
to  be  one  of  the  best  fish  for  this  purpose ;  so,  also,  has  the  top- 
minnow,  which  is  so  small  that  it  can  dart  in  and  about  the  small 
places  between  the  leaves  of  plants  and  in  shallows.  The  common 
sunfish  is  recommended  by  Mr.  W.  P.  Seal  of  New  Jersey,  who  has 
experimented  with  it,  and  although  larger  than  either  the  stickleback 
or  minnow,  it  is  very  prolific  and  grows  so  slowly  that  it  remains  quite 
small  the  first  year,  and  it  is  very  voracious  and  wholly  carnivorous. 

In  some  districts  in  Cuba,  the  use  of  petroleum  on  water  where 
the  mosquitoes  breed,  with  the  use  of  mosquito  bars  to  prevent  further 
inoculation,  has  so  effectually  destroyed  the  larvce  that  the  prevalerce 
of  malaria  has  been  considerably  decreased.  All  this  has  to  do  with 
the  destruction  of  the  insect  before  its  development.  The  adult  mos¬ 
quito  is  also  affected  by  the  fumes  of  kerosene,  and  some  will  meet 
death  as  they  go  to  the  petrolized  water  to  deposit  eggs.  In  houses, 
when  resting  on  the  ceiling,  they  may  be  captured  one  by  one  by  the 
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use  of  a  small,  shallow  tin-cup  —  a  can  cover  will  do  —  nailed  to  the 
end  of  a  long  stick. 

Into  this  cup  put  a  small  amount  of  kerosene  and  push  it  up  under 
the  mosquito,  which  will  fall  into  the  cup  and  be  smothered.  A  little 
practice  will  enable  one  to  catch  them  very  rapidly.  Doors  ana  win¬ 
dows  should  be  closely  screened,  however,  or  they  will  enter  faster 
than  they  can  be  disposed  of.  They  will  hide  under  curtains  or  dra¬ 
peries,  waiting  for  an  opportunity  to  make  themselves  heard  and  felt, 
and  these  should  be  shaken  to  bring  them  out  upon  wall  or  ceiling. 

The  smoke  of  pyrethrum  powder  will  stupefy  and  sometimes  kill 
them.  A  remedy  given  by  Dr.  C.  Fermi,  the  Italian  investigator,  is 
to  put  into  a  dinner  plate  four  or  five  spoonfuls  of  chloride  of  lime; 
into  this  pour  from  five  to  ten  centimetres  of  crude  sulphuric  acid. 
The  chlorine  gas  thus  liberated  kills  the  mosquitoes.  As  a  remedy 
for  the  smarting  of  the  bites,  pure  glycerin  is  said  to  be  one  of  the 
best  of  the  many  things  suggested,  relieving  the  pain  and  preventing 
any  swelling. 

Some  of  the  distinguishing  characteristics  of  the  species  of  mos¬ 
quitoes  common  in  North  America  will  help  to  determine  to  which 
class  they  belong:  — 

To  the  genus  Culex  belong  nearly  all  the  most  common  and  most  widely 
distributed  mosquitoes;  culex  means  midge  or  gnat.  The  species  heretofore 
known  as  Culex  fasciatus,  with  which  the  yellow-fever  experiments  referred 
to  were  made,  is  now  placed  by  Dr.  Howard  and  European  scientists  in  a 
different  class,  and  is  to  be  known  as  a  Slegomyia. 

The  genus  Uranotocenia  is  rarely  found;  it  is  one  of  the  smallest,  and 
is  known  by  a  stripe  of  violet-blue  scales  around  the  thorax.  Aides  is  also 
rare  and  small ;  it  is  brownish  in  color  with  golden-yellow  scales  on  thorax 
and  a  cross-band  of  white  on  the  abdomen. 

There  are  two  species  of  Conchy liastes,  rather  rare,  one  with  the  last  two 
joints  of  the  hind  feet  white,  one  with  only  the  last  joint  white. 

Of  the  Stegomyia  there  are  two  species.  Stegomyia  fasciata,  the  only 
known  yellow-fever  carrier,  is  very  handsome,  with  banded  legs  and  silver 
stripes  on  thorax  and  body.  It  breeds  almost  anywhere  in  standing  water, 
and  is  known  in  many  warm  countries.  It  bites  worse  in  autumn  than  in 
summer. 

The  genus  Psorophora  is  of  a  yellowish  color  varied  with  brown;  it  is 
considerably  larger  than  any  other  of  the  yellowish  or  brown  mosquitoes. 
Among  the  largest  is  also  the  Toxorhyn c kites ;  this  has  feet  marked  with 
white.  Megarhinus  gives  us  three  species,  rather  large,  distinguished  by 
white  and  yellow  marks  on  the  feet.  These  have  not  been  found  north  of 
the  District  of  Columbia. 

Genus  Anopheles  was  described  in  1818  by  Meiger,  who  refers  to  it  as  <(  a 
new  fish,”  he  has  found,  which  he  calls  (<an  aquatic  caterpillar.”  Dutch, 
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English  and  Italian  investigators  have  also  studied  and  described  this  spe¬ 
cies.  Only  three  species  are  known  to  exist  in  the  United  States: _ 

Anopheles  mciculipennis  is  a  rather  insignificant  creature;  its  wings  marked 
with  four  small,  dark  spots,  the  palpi  being  black. 

Anopheles  punctipennis  is  our  very  handsomest  mosquito;  a  yellowish- 
white  spot  extends  about  three-fourths  the  length  of  the  front  margin  of 
the  wing,  and  the  scales  at  each  end  are  black.  The  hind  feet  are  wholly 
brown. 

Anopheles  crucians  has  three  black  spots  on  the  wing. 

The  larvce  of  the  Anopheles  have  been  found  in  large  numbers  in 
the  winter,  frozen  into  the  pitcher  plant,  the  cup  of  the  plant  afford¬ 
ing  a  sufficient  breeding-place,  and  when  thawed  out  the  larvce  de¬ 
veloped  and  the  mosquitoes  were  kept  alive  for  some  weeks,  or  even 
two  or  three  months.  The  adults  also  of  this  species,  as  well  as  of  most 
of  the  others,  hibernate  during  the  winter,  and  a  «  warm  spell  »  may 
bring  them  from  their  hiding-places  ready  to  renew  their  attacks. 
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You  will  find  very  much  to  interest  you  in  watching  the  actions  of 
some  species  of  these  curious  little  creatures.  They  are  not  so 
attractive  as  the  pretty  butterflies  or  moths,  but  their  actions 
are  often  interesting,  although  they  display  what  seems  to  you  much 
cruelty  in  capturing  their  food. 

The  Spider  is  popularly  supposed  to  be  an  insect,  but  this  is  not 
correct.  He  belongs  to  a  class  of  animals  known  in  science  as  the 
Arthropoda,  and  they  differ  from  insects  in  .  a  number  of  ways.  An 
insect  has  six  legs,  while  a  Spider  has  eight;  a  Spider  has  no  wings, 
while  an  insect  usually  has  two  or  four;  a  Spider’s  body  is  usually 
divided  into  two  parts,  but  there  are  three  in  the  body  of  an  insect; 
a  Spider  does  not  pass  through  different  states,  and  you  have  already 
been  told  that  insects  pass  through  three,  after  leaving  the  eggs. 

There  are  many  kinds  of  Spiders  and  all  of  them  spin  some  kind 
of  web.  You  have  seen  these  webs  on  bushes,  on  the  ground,  in  the 
barn  and  even  in  the  house.  These  webs  are  snares  or  traps  to 
catch  flies  and  other  insects,  which  the  Spider  likes  to  eat.  Spiders 
use  this  means  because  they  have  no  wings,  and  would  otherwise  find 
it  very  difficult  to  obtain  food.  In  some  of  the  warm  climates,  Spiders 
have  been  known  to  spin  such  strong  webs  that  little  birds  flying 
against  them  are  entangled  in  the  meshes  and  cannot  get  away.  The 
web  is  composed  of  very  delicate  silken  threads,  which  the  Spider 
spins,  but  not  in  the  same  way  that  the  caterpillar  does.  The  Spider 
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has  in  the  back  part  of  the  body  a  very  curious  organ  called  the 
spinneret,  with  which  it  spins  its  web.  This  organ  is  made  of  four 
or  six  knobs,  and  in  each  knob  there  are  a  thousand  holes.  Through 
these  holes  very  fine  silken  threads  pass  out,  more  than  four  thou¬ 
sand  at  a  time.  At  a  little  distance  from  the  knobs,  all  these  minute 
threads  unite  to  form  the  thread  which  composes  the  web. 

The  silk  comes  from  a  sticky  fluid  contained  in  bags  in  the  body 
of  the  Spider,  and  when  the  threads  come  out  of  the  knobs  they 
are  soft,  but  they  harden  into  silk  as  soon  as  the  air  touches  them. 
You  will  be  astonished  to  know  what  a  great  length  of  line  some 
Spiders  spin.  An  eminent  scientist  has  told  of  a  curious  Spider  found 
in  South  Carolina,  which  spins  a  line  nearly  two  miles  long  in  a  few 
hours. 

Some  kinds  of  Spider  have  a  silken  den  near  their  web,  or  in  one 
part  of  it,  in  which  they  stay  most  of  the  time.  From  this  den  they 
have  little  lines  to  different  parts  of  the  web.  When  the  quivering 
of  these  lines  makes  known  to  the  Spider  the  presence  of  some  insect 
in  the  web,  he  will  dart  out  to  the  helpless  little  creature  and  by 
biting,  poison  it,  so  that  it  soon  dies. 

Near  a  Spider’s  web  -you  may  sometimes  see  little  sacs,  made  of 
the  finest*  whitest,  and  most  beautiful  silk.  If  you  examine  them  you 
will  find  them  to  contain  the  Spider’s  eggs.  Some  Spiders  carry  this 
egg  sac  about  with  them,  while  others  spin  it  in  a  safe  place  and 
stay  near  to  watch  till  the  young  are  hatched,  and  then  tear  it  open 
so  that  the  young  may  crawl  out.  These  little  Spiders  molt  or  cast 
off  their  skins  several  times  before  they  attain  their  full  size. 

The  House  Spider  spins  its  web  in  the  corners  of  rooms.  His 
webs  have  not  the  regular  designs  noticed  in  the  webs  of  some 
Spiders,  but  are  constructed  quite  irregularly. 

Among  the  bushes  in  the  garden,  or  in  the  open  window  in  the 
barn  or  shed,  you  may  have  noticed  a  web  formed  in  a  very  regular 
manner.  It  has  lines  running  from  the  center,  like  the  spokes  in  a 
wagon  wheel,  and  these  are  joined  by  a  line  which  the  Spider  starts 
at  the  center  and  carries  round  and  round,  till  he  reaches  the  outer 
ends  of  the  spokes.  At  first  sight,  this  line  appears  to  be  a  series  of 
circles,  but  it  is  really  only  one  line. 

The  nest  of  the  Trapdoor  Spider  is  quite  an  ingenious  affair.  A 
full-sized  nest  is  in  the  shape  of  a  tube,  about  an  inch  in  diameter, 
and  extends  into  the  ground  a  distance  varying  from  seven  or  eight 
inches  to  a  foot.  This  whole  space  is  lined  with  beautiful  silk,  almost 
as  thick  as  a  piece  of  ordinary  silk  cloth.  The  mouth  of  the  burrow, 
or  nest,  can  be  closed  by  means  of  a  door,  which  is  hung  by  a  hinge 
of  thick  silk  to  the  surface  of  the  ground,  and  beveled  around  the 
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edges  so  that  it  fits  into  the  mouth  of  the  nest  like  a  cork  into  a 
bottle.  The  inside  of  the  door  is  covered  with  silk,  but  the  outside 
is  plastered  over  with  dirt,  so  that  when  it  is  closed  it  can  scarcely 
be  seen  that  there  is  any  difference  between  it  and  the  surrounding 
soil.  It  is  this  marvelous  little  structure  that  has  given  the  Trap¬ 
door  Spider  its  name. 

Some  of  you  might  like  to  know  the  use  which  the  Trapdoor 
Spider  makes  of  this  den.  You  know  that  Spiders,  as  well  as  other 
small  creatures,  have  their  enemies.  Now  suppose  the  Trapdoor 
Spider  has  gone  out  for  a  walk  and  is  pursued  by  one  of  his  enemies. 
He  immediately  seeks  refuge  in  the  burrow,  pulls  down  its  lid  and 
hangs  back  downward,  with  all  of  its  eight  claws  fastened  upon  the 
silk  lining.  Thus  it  holds  its  door  tight  against  its  assailants.  The 
nest  is  also  used  as  a  trap  to  capture  insects  upon  which  the  Spider 
feeds.  Ants,  beetles,  grasshoppers  or  other  insects  which  may  pass 
near  the  opening  and  through  curiosity  peep  in,  are  liable  to  be 
caught  by  the  wise  little  Spider  who  has  been  lying  in  wait  all  the 
time  for  just  such  an  opportunity. 

Some,  if  not  all,  species  of  Trapdoor  Spiders  spin  little  webs  near 
the  opening  of  their  nests.  The  feet  of  passing  insects  become  en¬ 
tangled  in  these  webs,  and,  before  they  can  free  themselves,  the 
Spider  darts  out,  seizes  them  and  drags  them  into  his  nest.  The 
Trapdoor  Spider  also  spins  a  cocoon  to  contain  her  eggs  in  this  nest. 
The  cocoon  is  attached  to  the  sides  of  the  nest  and  swings  like  a 
hammock. 

In  sandy  places  in  the  country,  you  may  frequently  observe  circu¬ 
lar  holes  in  the  ground,  which  are  sometimes  large  enough  to  admit 
a  finger  and  which  look  as  if  they  had  been  formed  by  thrusting  a 
cane  into  the  sand  and  then  carefully  withdrawing  it.  If  you  take  a 
piece  of  grass  and  probe  one  of  these  holes,  so  as  not  to  disturb  the 
walls,  it  will  usually  be  found  to  be  about  a  foot  deep.  Just  before 
your  probe  reaches  the  bottom,  it  may  be  vigorously  seized,  and  by 
teasing  you  may  entice  the  inhabitant  half-way  or  more  up  the  tube, 
but  you  will  not  be  able  to  bring  it  into  view. 

If  you  scrape  away  the  sand  very  carefully  so  as  to  expose  the 
tube  to  its  full  length,  you  will  probably  unearth  at  the  bottom  a 
huge,  fat  Spider,  guarding  a  silken  bag  of  eggs  nearly  as  large  as 
itself.  If  the  Spider  is  full-grown,  its  body  will  measure  nearly  an 
inch  long,  while  its  legs  will  cover  a  circle  having  a  diameter  of  two 
and  a  half  inches.  This  Spider  is  known  as  the  Hermit  of  the  Sands. 
The  holes  of  these  Spiders  are  always  cylindrical,  and  very  simple  in 
construction.  They  are  narrowest  just  below  the  mouth  and  gradually 
widen  toward  the  bottom,  where  they  are  nearly  twice  as  wide  as  at 
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the  top.  They  are  lined  throughout  with  silk,  to  keep  the«  particles 
of  the  wall  from  falling  in,  as  the  Spider  clambers  up  and  down,  but 
the  silk  is  so  delicately  woven,  that  it  can  be  seen  only  by  examina¬ 
tion  with  a  magnifying  glass. 

These  Spiders  live  upon  the  juices  of  insects,  which  they  capture 
by  a  rapid  movement  of  the  front  legs  and  then  thrust  between  their 
jaws.  These  insects  are  squeezed  by  the  Spider’s  jaws  until  the 
juices  ooze  out,  then  turned  over  and  squeezed  again.  This  process 
is  repeated  until  the  juices  are  all  extracted,  and  the  carcass  is  finally 
dropped. 

Although  many  stories  concerning  the  Tarantula  Spider  have  been 
proved  false,  a  close  acquaintance  with  him  is  attended  with  very 
unpleasant  results.  The  sting  of  the  Tarantula  may  not  be  deadly, 
but  its  bite  will  cause  swelling  and  irritation.  This  has  been  proved 
by  people  allowing  themselves  to  be  bitten,  to  learn  the  resulting 
effects  of  such  bites.  This  giant  Spider  is  much  larger  than  any 
that  you  have  been  accustomed  to  see.  Its  home  is  in  the  south 
of  Europe,  where  it  lives  in  the  ground  in  holes  four  inches  deep. 
To  this  nest  the  Tarantula  carries  its  prey,  as  a  lion  would  to  its 
lair. 

The  Scorpion  is  a  Spider-like  animal,  having  a  long  body  ending  in  a 
curved  sting.  This  sting  is  hooked  like  a  claw  and  is  connected  with 
a  little  bag  of  poison,  so  that  it  inflicts  a  poisoned  wound.  The  sting 
of  the  Scorpion  is  exceedingly  painful,  and  is  said  to  paralyze  the 
organs  of  speech.  The  Scorpion  has  also  a  large  pair  of  nippers  like 
the  claws  of  a  lobster,  and  in  fact  he  very  greatly  resembles  a  little 
lobster. 

Scorpions  are  found  in  warm  countries,  where  they  live  under 
stones  and  in  dark  places;  and  sometimes  you  may  see  them  in 
houses.  The  Scorpion  runs  very  fast,  bending  the  hind  part  of  its 
long  body  in  every  direction,  and  striking  this  way  and  that,  so  as  to 
wound  whatever  touches  it.  With  its  sting  it  kills  locusts,  beetles  and 
other  insects,  which  it  catches  by  means  of  its  “pinchers.”  The  fe¬ 
male  vScorpion  carries  her  young  ones  upon  her  back  during  the  first 
few  days  of  their  life,  and  watches  over  them  until  they  are  able  to 
take  care  of  themselves. 

Some  people  claim  that  Scorpions  will  noc  bear  imprisonment,  and 
that  if  one  is  shut  in  a  box  or  glass  vessel,  as  soon  as  it  finds  that 
it  cannot  get  away,  it  stings  itself  to  death.  There  are  very  many, 
however,  who  have  studied  the  habits  of  this  creature,  who  do  not 
believe  these  stories. 
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he  busy  little  Honeybee,  that  flits  about  from  flower  to  flower, 


l  sipping  the  nectar  for  its  honey,  is  more  useful  to  man  than 
any  other  insect  except  the  silkworm  moth.  There  are  many 
other  varieties  of  Bee,  but  they  are  neither  as  useful  nor  as  interest¬ 
ing  as  the  Honeybee,  and  they  are  not  so  well  worth  study. 

The  Honeybee  is  probably  the  best  known  of  the  insects  that  live 
together  in  very  large  numbers,  forming  what  are  known  as  colonies. 
In  a  single  hive  there  are  thousands  of  these  busy  little  creatures,  and 
there  are  always  three  kinds  of  Bees  in  each  hive,  the  Queen,  the 
Males  or  Drones,  and  the  Workers.  The  Queen  is  the  largest  of  these 
and  there  is  only  one  Queen  in  a  hive.  She  is  the  mother  and  lays 
all  of  the  eggs.  She  stays  in  the  hive  most  of  the  time,  and  is  fed 
and  waited  upon  by  the  Workers.  The  Queen  Bee  lives  four  or  five 
years,  which  is  longer  than  the  life  of  any  other  perfect  insect.  The 
Drones,  of  whom  there  are  only  a  few  in  each  hive,  have  no  sting  and 
do  no  work.  The  Workers  are  the  smallest  members  of  the  com¬ 
munity,  and  are  the  most  numerous,  there  being  thousands  of  them 
in  each  colony.  They  make  the  comb,  fill  it  with  the  honey  they  have 
gathered  from  the  flowers,  feed  and  take  care  of  the  young  Bees,  and 
in  fact,  do  all  of  the  work.  It  is  the  Workers  that  you  so  often  see 
flying  about  among  flowers. 

If  you  have  ever  seen  a  honeycomb,  you  probably  know  that  it  is 
made  of  wax,  and  that  it  consists  of  many  little  cells,  each  of  which 
has  six  sides.  It  is  a  curious  fact  that  the  honey-cells  are  all  the 
same  size,  whether  they  are  made  by  Honeybees  that  live  in  our 
country  or  in  countries  thousands  of  miles  away;  whether  made  by 
tame  Bees  that  live  in  hives  or  by  the  wild  Bees  that  live  in  forests, 
having  their  nests  and  combs  in  hollow  trees  or  in  holes  or  crevices 
among  the  rocks.  The  bottom  of  the  cell  is  made  of  three  diamond¬ 
shaped  pieces,  being  deepest  in  the  center.  The  Bees  begin  their 
comb  at  the  top  of  the  hive  and  build  downward.  Each  comb 
has  two  rows  or  tiers  of  cells,  one  row  opening  toward  one  side  of 
the  hive,  while  the  other  row  opens  toward  the  opposite  side.  When 
these  cells  have  been  filled,  the  tops  are  closed  with  wax,  and  the 
honey,  being  thus  kept  from  the  air,  remains  pure  and  sweet. 

You  have  not  yet  heard  how  the  wax  is  made,  and  it  is  worth  know¬ 
ing,  for  wax  is  a  peculiar  substance  and  is  made  in  a  very  curious 
way.  If  you  examine  a  Bee  very  carefully  you  will  notice  six  little 
pockets  on  the  under  side  of  the  body,  and  in  these  little  pockets  the 
wax  is  hidden  in  tiny  scales.  When  Bees  wish  to  produce  wax,  they 
must  have  plenty  of  food  and  warmth,  and  must  then  remain  quiet 
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for  at  least  a  day;  so  the  little  wax-workers  first  eat  all  the  sugar 
or  honey  they  need,  and  then  arrange  themselves  in  the  form  of 
little  curtains.  They  form  the  curtains  by  clinging  one  to  another 
with  the  claws  of  their  feet,  while  the  first  and  last  Bees  attach  them¬ 
selves  to  some  part  of  the  hive  or  comb.  In  this  way  they  hang  until 
the  wax  is  secreted,  then  they  detach  themselves,  and  by  means  of 
the  pincers  of  their  legs  they  remove  the  little  scales  of  wax  from  the 
pockets. 

The  Bees  mold  and  work  the  scales  with  their  heads  and  tongues, 
softening  them  with  a  liquid  from  their  mouths.  When  the  wax  is 
warm,  it  is  soft  and  can  be  easily  molded  into  any  form,  but  as  soon 
as  it  gets  cold,  it  is  hard  and  firm,  and  the  texture  is  so  very  close 
that  not  a  particle  of  the  honey  can  soak  through,  although  the 
walls  of  the  cells  are  very  thin. 

Bees  collect  from  the  poplar,  birch,  willow,  and  other  trees,  that  from 
which  they  form  a  substance  called  (<  Propolis. ®  This  is  harder  and 
firmer  than  wax,  and  the  Bees  use  it  to  strengthen  the  cells,  or  to 
fasten  the  combs  to  the  top  of  the  hive.  Sometimes  it  is  used  for 
closing  up  cracks  and  holes  in  the  hive,  in  order  to  keep  out  the  rain, 
or  to  prevent  the  entrance  of  insects  or  snails.  Another  substance  that 
is  found  in  Bee-hives  is  known  as  Bee-bread.  This  is  made  by  mix¬ 
ing  together  honey  and  pollen,  which  is  a  bright-yellow  dust  that  the 
Bees  gather  from  flowers.  Bee-bread  is  used  principally  for  feeding 
young  Bees. 

Perhaps  you  would  like  to  know  something  about  the  young  Bees. 
As  you  have  already  learned,  the  eggs,  from  which  the  Bees  are 
hatched,  are  all  laid  by  the  Queen.  She  deposits  them  in  the  cells 
of  the  honey-comb,  one  egg  in  each  cell.  After  a  few  days,  the  eggs 
hatch  into  little  soft,  white  creatures  that  look  like  worms.  These 
are  known  as  larva,  and  they  are  fed  and  cared  for  by  the  Workers. 
After  five  or  six  days,  the  Workers  close  the  tops  of  the  cells,  shut¬ 
ting  the  larva  inside.  Each  larva  then  begins  to  spin  for  itself  a 
silken  covering  or  cocoon,  which  it  completes  in  one  or  two  days. 
Within  this  covering,  the  young  Bee  remains  for  a  week  or  more, 
gradually  changing  its  form.  When  it  is  fully  developed,  the  young 
Bee  bites  a  hole  in  the  top  of  the  cell,  slips  out  of  its  cocoon,  and 
emerges  a  perfect  Bee.  If  it  is  a  Worker,  it  will  soon  be  winging 
its  way  over  the  fields  in  search  of  honey. 

The  young  Queens  are  not  treated  in  the  same  way  that  young 
Workers  are.  Their  cells  are  larger  and  they  are  fed  on  a  better 
kind  of  food,  which  is  known  as  royal  paste.  This  causes  them  to 
develop  fully  and  become  Queens,  instead  of  remaining  undeveloped, 
as  the  Workers  are. 
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In  each  hive  there  are  always  several  Queen  cells,  and  just  before 
the  oldest  of  the  young  Queens  is  fully  grown,  the  Queen  mother 
leaves  the  hive,  or  nest,  with  a  portion  of  the  Workers  and  Drones,  and 
sets  out  to  form  a  new  hive.  This  is  called  swarming,  and  when  it 
occurs,  the  owners  of  the  Bees,  and  others,  rush  wildly  about,  ringing 
bells,  striking  tin  pans  and  making  other  strange  noises,  in  their 
endeavors  to  cause  the  Queen  Bee  to  alight,  for  when  the  Queen 
alights,  the  other  Bees  cluster  around  her  in  a  ball,  and  they  can  then 
be  captured  and  put  into  a  new  hive. 

After  the  old  Queen  is  gone,  the  young  Queen  comes  out  of  the 
hive  and  takes  what  is  called  her  marriage  flight,  after  which  she 
returns  and  kills  any  little  Queen  Bees  that  may  still  be  in  their  cells. 
She  then  rules  in  place  of  her  Queen  Mother.  If  she  does  not  suc¬ 
ceed  in  killing  the  little  Queen  Bees,  she  gets  together  her  followers, 
as  her  mother  did  before,  and  goes  to  establish  a  new  hive. 

On  very  warm  days  in  summer,  you  may  have  seen  rows  of  bees 
just  in  front  of  the  entrances  to  their  hives,  swiftly  moving  their 
wings,  as  if  they  were  fanning.  Had  you  looked  inside  the  entrance, 
you  would  have  seen  other  Bees  doing  the  same  thing.  The  air  inside 
the  hive  is  always  warm,  and  in  order  to  lessen  the  heat  and  keep  the  air 
pure,  the  Bees  resort  to  the  action  which  you  have  seen.  The  Bees  in 
the  different  rows  all  fan  in  the  same  direction,  so  that  currents  of 
cool,  fresh  air  are  always  passing  in,  and  the  warmer  air  is  passing 
out.  If  it  were  not  for  this,  the  air  in  the  hive  would  get  so  heated 
that  the  wax  would  soften  and  the  combs  fall.  This  does  happen 
sometimes,  in  spite  of  all  that  the  Bees  may  do  to  keep  the  hive  cool. 
At  such  times,  it  is  well  to  keep  away  from  the  hive,  for  the  Bees  are 
very  angry  and  are  liable  to  sting  any  one  who  comes  near. 

There  are  many  persons  who  are  afraid  to  go  near  a  Bee  lest  it 
may  sting  them,  but  this  only  shows  their  ignorance  of  the  habits  of 
this  marvelous  little  creature.  A  Bee  will  sting  in  defense  of  its 
home  or  life,  or  when  it  is  angry,  but  ordinarily  it  is  as  harmless  as 
a  fly.  If  you  see  a  bee  working  on  a  flower,  put  your  hand  over  it 
in  such  a  way  as  to  form  a  kind  of  little  box,  inclosing  it  without 
pinching  it.  It  will  try  every  means  to  get  away,  but  will  not  offer 
to  sting. 

Whether  you  can  go  near  a  hive  in  perfect  safety,  depends  on 
various  circumstances.  Bees  of  different  colonies  have  different  dis¬ 
positions.  The  Bees  of  some  colonies  are  so  ill-natured  that  they 
will  fly  out  and  sting  any  one  who  comes  near  the  hive.  Others  are 
so  gentle  that  you  might  sit  near  their  hives  and  watch  them  by  the 
hour,  without  any  fear  whatever.  Bees  that  are  very  gentle  while 
gathering  honey  during  the  summer  ma)^  be  somewhat  more  inclined 
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to  sting  in  the  fall,  when  their  hives  are  filled  with  stores,  and  they 
are  constantly  irritated  by  the  attempts  of  robber  Bees  to  break  into 
their  well-filled  larders.  A  robber  Bee  is  one  who  has  formed  the 
habit  of  stealing,  instead  of  working  to  procure  its  food.  In  this  it 
resembles  some  men  who  prefer  to  steal  the  goods  of  others  rather 
than  to  perform  honest  labor.  It  is  astonishing  to  see  how  these 
robber  Bees  are  able  to  keep  from  being  caught. 

If  you  have  ever  been  stung  by  a  Bee,  you  may  have  noticed 
sticking  in  the  skin  an  innocent-looking  little  thing  having  the  ap¬ 
pearance  of  a  slender  thorn,  about  an  eighth  of  an  inch  long.  This 
is  the  Bee’s  sting.  It  consists  of  a  hollow,  sharp-pointed  tube,  within 
which  are  two  very  minute  darts  which  are  hooked  at  the  end.  The 
tube  or  sheath  connects  with  a  bag  of  poison  within  the  body  of 
the  Bee.  When  the  Bee  wishes  to  sting  anything,  it  first  thrusts  in  the 
sheath  or  tube,  then  the  darts  are  pushed  through  the  sheath  and  the 
poison  flows  into  the  wound  thus  made. 

People  often  talk  of  the  wonderful  industry  of  the  Honey-Bee,  but 
you  will  be  very  much  surprised  to  know  the  great  amount  of  labor 
it  really  has  to  perform  in  gathering  and  storing  its  honey.  Experi¬ 
ments  have  shown  that  a  red  clover  blossom  contains  less  than  one 
eighth  of  a  grain  of  sugar.  Now  there  are  seven  thousand  grains  in 
a  pound,  so  a  bee  that  makes  a  pound  of  honey  must  get  the  material 
from  about  fifty-six  thousand  clover  blossoms.  In  order  to  get  the 
nectar  from  the  clover,  it  has  to  insert  its  proboscis,  or  long  mouth, 
through  which  it  sips  the  nectar,  into  each  little  floret  composing  the 
head  of  clover,  and  there  are  about  sixty  florets  in  every  head.  The 
little  Bee  therefore,  must  perform  this  operation  sixty  times  fifty-six 
thousand,  or  three  million,  three  hundred  and  sixty  thousand  times,  in 
order  to  obtain  a  pound  of  nectar  from  the  clover. 

Bees  are  useful  to  farmers  in  another  way,  for  many  farmers  can 
tell,  from  their  habits,  whether  there  will  soon  be  rain.  A  Bee  never 
gets  wet,  for  he  <(  has  enough  sense  to  come  in  out  of  the  rain.”  If 
a  shower  is  near,  the  Bee  never  goes  far  from  home  in  his  search  for 
honey,  but  gathers  it  from  plants  or  trees  near  the  hive;  or  if  there  is 
none  near,  he  rests  from  his  labors  for  the  time.  When  the  Bees 
are  very  busy  early  in  the  morning,  it  is  a  sign  that  there  will  be  rain 
before  the  close  of  the  day. 

Boys  who  live  in  the  country  know  what  it  is  to  hunt  for  the  nests 
of  the  Bumble-bee.  These  Bees  build  their  nests  in  the  ground,  or 
under  stones,  or  in  little  nests  of  grass  that  field  mice  have  made  and 
left. 

The  Bumble-bees  are  much  larger  than  the  Honey-bees,  but  they 
do  not  live  together  in  such  large  numbers.  I11  some  nests  there  are 
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not  more  than  fifty  or  sixty  Bees,  but  sometimes  there  are  as  many  as 
three  hundred,  or  even  four  hundred,  in  the  same  colony.  Four  kinds 
of  Bumble-bees  are  found  in  each  nest,  the  large  females  or  Queens, 
the  males,  the  workers,  and  the  small  females.  Only  the  large  females 
live  through  the  winter;  the  others  die  in  the  autumn.  During  the 
winter,  each  large  female  crawls  into  some  sheltered  spot  under  a 
stone  or  stump,  or  among  dry  leaves,  and  sleeps  until  the  coming  of 
the  warm  spring  days,  when  she  comes  forth  from  her  hiding-place 
and  goes  in  search  of  a  place  to  make  her  nest. 

When  she  has  found  a  p>lace  suitable  for  a  nest,  the  Bumble-bee 
begins  to  collect  pollen  and  honey,  which  she  brings  to  her  nest  and 
forms  into  a  little  mass,  in  which  she  lays  several  eggs.  In  a  few  days 
these  eggs  hatch  into  little  worms  that  feed  upon  the  pollen  and  grow 
rapidly.  When  these  little  worms,  or  larva,  attain  their  full  size,  each 
spins  around  itself  a  silken  cocoon,  which  the  old  Bee  covers  with 
wax.  In  these  cells  they  remain  until  they  become  perfect  Bees,  when 
they  bite  their  way  out.  While  these  little  Bees  have  been  growing, 
the  old  Bee  has  gathered  other  masses  of  pollen  and  honey,  in  which 
she  has  laid  more  eggs,  so  that  little  broods  of  Bees  are  hatching  out 
every  week  or  two.  The  first  broods  are  all  workers,  who  assist  in 
building  new  cells  and  in  feeding  the  young  that  develop  from  other 
eggs,  laid  by  the  large  female,  or  Queen.  The  small  females  and  males 
are  produced  about  the  middle  of  summer,  and  from  the  last  eggs 
that  are  laid  come  the  Queens,  who  live  through  the  winter  and  found 
new  colonies  the  next  spring. 

There  are  other  species  of  the  Bee,  with  which  you  are  not  so  familiar. 
These  do  not  live  in  families,  like  the  Honey-bees  or  Bumble-bees, 
but  live  alone,  each  making  her  own  nest.  These  Bees  are  called 
Solitary  Bees,  to  distinguish  them  from  the  Bees  that  live  in  families 
and  are  known  as  the  Social  Bees.  One  kind  of  Solitary  Bee  is  called 
the  Carpenter  Bee,  because  she  bores  into  wood,  to  make  her  nest. 
The  Carpenter  Bee  has  strong  jaws,  with  which  she  bites  out  the 
wood,  making  a  hole  that  is  sometimes  a  foot  or  more  in  length. 

When  the  hole  is  made  deep  enough,  she  begins  to  collect  honey  and 

pollen,  which  she  deposits  in  the  hole.  She  then  lays  an  egg  and 
covers  it  with  little  bits  of  wood  and  dust,  which  she  glues  together 
with  a  sticky  fluid  from  her  body.  She  then  gathers  more  pollen  and 
honey  and  lays  another  egg,  which  is  covered  like  the  first.  She  keeps 
doing  this  until  the  entire  tube  has  been  filled  with  eggs,  inclosed  in 

separate  cells  When  the  eggs  begin  to  hatch,  those  in  the  lowest 

cells  hatch  first,  and  the  young  Bees  must  have  some  way  to  get  out. 
This  is  foreseen  by  the  mother  Bee,  for  she  makes  a  side  opening 
near  the  bottom  of  the  tube,  and  fills  it  with  a  dust  paste.  Through 
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this  paste  the  first,  or  lowest,  Bee  gnaws  as  soon  as  it  is  full-grown, 
and  the  others  follow  in  their  turn. 

Another  Bee  whose  operations  are  quite  interesting,  is  the  Leaf- 
cutter  or  Tailor-bee.  This  insect  drills  in  a  sand  bank  a  hole  about 
ten  inches  deep  and  a  half ‘inch  in  diameter.  She  then  fills  this  with 
cells  formed  of  pieces  of  leaf,  cut  into  proper  shape  and  neatly  fitted 
together.  The  six  legs  hold  the  leaf  in  position  while  her  jaws  cut 
out  the  piece  more  evenly  than  can  be  done  with  a  pair  of  scissors. 
Some  of  the  cut  pieces  are  perfect  circles;  others  are  oblong  figures 
of  different  sizes.  In  a  few  seconds,  the  Bee  cuts  out  a  piece  such 
as  she  needs,  and  then  flies  away,  carrying  it  with  her  hind  legs. 
As  soon  as  the  cell  is  done,  the  Bee  fills  it  with  pollen  and  honey,  lays 
a  single  egg  in  it,  closes  the  top,  and  then  begins  another  cell.  A 
single  Leaf-cutter  sometimes  makes  as  many  as  thirty  cells  in  one  sea¬ 
son.  The  egg  soon  hatches,  and  when  the  little  larva  has  grown  to 
its  full  size,  it  spins  a  silken  case  within  its  leafy  cell,  and  soon  de¬ 
velops  into  a  perfect  Bee,  which  bites  its  way  out.  Another  kind  of 
Bee  makes  her  cells  of  mud  or  little  grains  of  sand  cemented  to¬ 
gether.  For  this  reason  she  is  called  the  Mason-bee. 


WASPS  AND  HORNETS 

Wasps  and  Hornets  belong  to  the  same  family  as  do  the  bees,  but 
they  are  neither  so  familiar  nor  so  useful  to  mankind,  as  are 
their  busy  little  cousins.  The  Hornet  is,  really,  only  a  large 
brother  of  the  Wasp,  for  the  two  insects  belong  to  the  same  genus, 
and  their  habits  are  much  the  same,  the  principal  differences  between 
them  being  in  size  and  strength.  We  seldom  have  an  opportunity  to 
become  acquainted  with  them,  for  the  mere  presence  of  any  other 
creature  seems  to  anger  them,  and  their  sting  is  not  only  painful,  but 
sometimes  dangerous. 

These  insects  do  not  obtain  their  food  by  supping  the  sweet  juices 
of  flowers,  but  prey  upon  smaller  insects,  such  as  spiders,  flies,  and 
caterpillars.  Although  some  Wasps  live  alone,  like  the  Carpenter-bee 
and  the  Mason-bee,  the  greater  number  live  together  in  large  families. 
Most  varieties,  including  the  Solitary  Wasps,  live  in  holes,  which  they 
dig  for  themselves  in  the  ground,  while  others  build  nests  in  the  trees 
or  bushes,  or  on  fences  or  buildings. 

Have  you  ever  seen  a  Wasp's  nest  ?  If  you  have  you  may  remem¬ 
ber  that  it  is  a  curious-looking  object,  and  that  it  appears  to  be  made 
of  grayish-colored  paper.  The  material  really  is  a  sort  of  paper  that 
the  Wasps  have  made  out  of  woody  substance  collected  from  leaves 
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or  weather-beaten  boards.  As  these  insects  have  always  made  their 
homes  in  this  way,  they  can  lay  claim  to  being-  the  first  paper-makers 
in  the  world. 

The  queen  starts  the  nest,  and  makes  a  few  cells  by  gnawing  the 
little  woody  fibers  and  softening  them  with  her  jaws  into  a  kind  of 
paste  that  soon  hardens.  In  each  cell  she  deposits  an  egg,  from 
which  are  hatched  small,  white,  footless  worms  or  grubs.  These  little 
grubs  are  fed  upon  insects,  which  have  been  finely  chewed  by  the 
mother  Wasp.  In  a  very  short  time  the  grub  changes  into  the  dead¬ 
looking  chrysalis  or  pupa ,  and  a  little  later,  it  emerges  as  a  Wasp 
that  is  like  the  queen,  but  much  smaller.  These  little  insects,  devel¬ 
oped  first,  are  the  workers  of  the  colony,  and  they  now  assume  most 
of  the  labors  of  building  the  nest  and  caring  for  the  young.  The 
next  duty  of  the  queen  is  to  deposit  an  egg  in  each  new  cell,  as  fast 
as  -the  workers  get  it  ready. 

If  you  watch  the  building  of  these  cells  through  the  summer,  you 
will  notice  that  toward  the  close  of  the  season  the  cells  are  much 
larger.  The  reason  for  this  is  not  immediately  apparent,  but  when 
you  see  the  insects  that  develop  from  the  later  eggs,  you  will  notice 
that  they  are  larger  than  those  that  you  first  saw.  Some  of  these 
are  the  male  Wasps,  while  others  are  females  or  queens.  When  cold 
weather  sets  in,  the  males  and  workers  perish,  but  the  females  crawl 
into  sheltered  nooks  in  trees,  fences,  or  buildings,  and  there  remain 
through  the  winter.  The  next  spring,  they  found  other  colonies  in 
the  manner  that  has  just  been  described. 

The  White-faced  Hornet  is  one  of  the  most  familiar  members  of 
the  Wasp  family,  and  his  sting  is  the  most  dangerous  of  all.  He  is 
one  of  the  largest  of  the  family,  and  his  habits  and  appearance  are 
as  familiar  to  most  of  us  as  are  those  of  any  other  variety.  His  body 
is  black,  ornamented  with  white  stripes.  His  principal  food  is  insects, 
which  he  often  devours  while  he  is  hanging  suspended  by  one  leg 
from  a  twig  or  other  support.  A  species  of  the  Wasp  family  that 
is  more  common  than  the  White-faced  Hornet  is  the  Black  and  Brown 
Wasp.  His  nest  is  usually  found  under  the  gables  of  houses  or  the 
roofs  of  piazzas,  in  board  piles,  or  sometimes  even  under  stones.  It 
has  no  paper  covering,  but  depends  upon  its  situation  for  protection 
from  the  weather. 

The  life  history  of  this  Wasp  is  very  similar  in  its  general  features 
to  that  of  the  Hornet.  The  females  live  in  some  sheltered  spot  dur¬ 
ing  the  winter,  and  in  the  spring  they  form  cells  and  lay  their  eggs. 
From  these  are  hatched  the  workers,  which  give  the  female  assistance 
in  building  new  cells,  and  in  feeding  and  tending  the  young  that  are 
hatched  later. 
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Did  you  ever  see  a  Mud  Wasp  building  its  nest  ?  It  is  a  very 
curious  as  well  as  a  remarkable  operation.  If  you  watch  carefully, 
you  will  see  the  little  insect  carrying  in  her  jaws  pieces  of  mud,  which 
she  uses  in  building  her  nest.  The  little  creature  shapes  this  nest  very 
neatly  into  a  single  cell,  and  after  depositing  an  egg  in  it,  puts  in  a 
number  of  insects  to  serve  as  food  for  the  young  Wasp  when  it 
hatches.  The  top  is  then  closed  with  mud,  and  if  a  piece  is  broken 
off  the  nest  before  the  egg  hatches,  the  mother  immediately  repairs  it 
in  a  very  dexterous  manner. 

The  clay  banks  of  streams  are  favorite  sites  for  the  nests  of  Mud 
Wasps,  and  some  farmers  watch  the  position  of  these  nests  in  order 
to  form  an  opinion  as  to  the  kind  of  weather  that  will  prevail  during 
the  season.  If  the  nests  are  down  near  the  level  of  the  water,  the 
farmers  regard  it  as  an  indication  that  the  season  will  be  dry,  but 
should  the  nests  be  built  high  up  on  the  bank,  they  accept  it  as  a 
sign  that  the  season  will  be  wet,  for  these  insects  are  careful  to  place 
their  habitations  where  they  will  be  safe  from  floods. 


HOUSE-FLY 

The  cheery  little  House-fly  that  flies  from  room  to  room,  now  in 
and  now  out  of  the  window,  now  crawling  upon  the  ceiling,  now 
sipping  at  any  sweets  that  may  be  placed  at  his  disposal,  is  a 
very  interesting  little  insect. 

Perhaps  you  have  already  observed  that  the  body  of  the  fly  is 
divided  into  three  parts,  the  head,  the  thorax,  and  the  abdomen,  and 
that  he  has  only  one  pair  of  wings,  which  are  transparent  and  gauzy. 
Like  all  true  insects,  the  Fly  has  six  legs. 

Have  you  ever  tried  to  catch  a  Fly  ?  If  you  have,  you  know  how 
difficult  it  is  to  prevent  his  seeing  every  movement  made  toward  him 
from  any  direction.  This  power  of  the  Fly  to  see  on  all  sides  at  once,  is 
due  to  the  peculiar  construction  of  his  eyes.  If  you  could  examine 
them  under  a  magnifying  glass,  you  would  observe  that  they  are  made 
up  of  a  great  number  of  six-sided  little  faces,  which  are  turned  in  differ¬ 
ent  directions,  from  each  of  these  little  faces  the  Fly  is  able  to  see 
as  well  as  from  a  separate  eye.  Thus  you  can  understand  how  easy 
it  is  for  him  to  watch  in  all  directions  at  once.  These  compound 
eyes  are  characteristic  of  all  insects.  Another  peculiarity  about  the 
eye  of  the  Fly  is  that  it  is  not  protected  by  any  lid  or  covering. 

The  fly  is  so  constructed  that  he  cannot  eat,  but  can  only  drink. 
Consequently,  he  lives  on  liquid  food,  which  he  takes  through  a  little 
sucker  or  trunk.  This  may  seem  strange,  for  no  doubt  you  have  seen 
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him  feeding  on  dry  matter,  for  instance,  dry  sugar.  This  is  explained 
by  the  fact  that  the  Fly  exudes  a  substance  which  moistens  the  dry 
food  and  converts  a  part  of  it  into  a  liquid. 

You  have  probably  wondered  why  the  Fly  is  able  to  run  up  and 
down  the  window  pane  so  easily,  and  upon  the  ceiling  with  his  back 
downward.  His  feet  are  covered  with  hairs,  each  of  which  ends  in  a 
little  disk,  which  is  supposed  to  act  as  a  sucker  and  to  exude  a  liquid, 
which  makes  his  adhesion  to  a  surface  perfect. 

The  female  Fly  lays  her  eggs  in  bunches  or  clusters  in  almost 
any  kind  of  decaying  animal  or  vegetable  matter,  or  in  any  kind  of 
filth.  These  eggs  hatch  in  a  day  or  less,  if  they  are  kept  sufficiently 
warm.  When  first  hatched,  they  are  small,  white,  headless,  worm-like 
objects,  called  maggots.  These  maggots  feed  upon  the  substances  on 
which  they  find  themselves  when  hatched,  and  in  about  two  weeks 
they  attain  their  full  size.  They  then  develop  into  the  pupa  state, 
in  which  their  color  is  brown.  In  this  condition  they  remain  a  week 
or  two,  and  at  the  end  of  that  time  the  perfect  Fly  emerges. 


There  are  quite  a  large  number  of  the  two-winged  insects  quite 
intimately  related  to  the  House-fly.  It  is  fortunate  that  these  are  not 
so  common,  for,  troublesome  as  the  House-fly  is,  most  of  the  insects 
belonging  to  his  family  are  more  annoying  and  some  are  quite  de¬ 
structive. 

There  are  two  species  which,  in  the  grub  or  larval  state,  cause  the 
farmer  much  annoyance  and  considerable  loss  by  feeding  upon  the 
sap  of  growing  wheat.  Some  of  you  may  have  heard  of  the  Wheat- 
fly  and  the  Hessian-fly.  They  are  very  small  in  size,  the  Hessian-fly 
being  less  than  a  quarter  of  an  inch  in  length,  while  the  Wheat-fly 
is  even  smaller. 

With  the  exception  of  a  few  minor  details,  the  life  history  of  these 
flies  is  the  same  as  that  of  the  House-fly;  in  fact,  most  flies  pass 
through  the  various  stages  of  development  in  much  the  same  way. 

The  female  Hessian-fly  lays  her  eggs  on  the  blades  of  wheat,  and 
the  grubs  hatch  out  in  four  or  five  days.  Almost  immediately  after 
hatching,  these  grubs  crawl  down  the  plant  and  attach  themselves  to 
the  stem,  just  below  the  surface  of  the  ground.  They  remain  here, 
feeding  upon  the  juices  of  the  plant,  until  they  reach  their  full 
growth  and  pass  into  the  pupa  state,  from  which  they  will  emerge  as 
perfect  insects.  The  grubs  of  these  Hessian-flies  not  only  retard  the 
growth  of  the  tender  wheat  by  feeding  on  the  juice,  but  very  fre¬ 
quently  they  kill  it  completely. 
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The  Wheat-fly  differs  from  the  Hessian-fly  in  the  placing  of  her 
eggs.  She  lays  them,  not  upon  the  blades,  but  upon  the  blossoms  of 
wheat  and  other  grains.  The  grubs  that  hatch  out  nourish  them¬ 
selves  by  feeding  upon  the  blossoms  and  tender  growing  kernels. 

You  all  are  sufficiently  familiar  with  the  mosquito  to  know  that 
his  bite  is  by  no  means  pleasant,  and  you  are  not  anxious  to  have 
him  visit  you ;  but  the  inhabitants  of  the  northern  part  of  the  country 
have  to  contend  with  a  fly  that  is  even  more  troublesome  than  the 
mosquito.  This  is  the  Black-fly,  which  is  found  in  the  northern  part 
of  the  United  States  and  in  Canada.  This  fly  is  found  in  large  swarms 
during  the  early  summer,  especially  in  the  month  of  June,  and  hunters 
and  fishermen  suffer  greatly  from  his  bite,  which  draws  blood  and 
causes  great  irritation  and  pain.  The  body  of  the  Black-fly  is  black, 
as  his  name  indicates,  and  his  wings  are  transparent. 

Those  of  you  who  have  been  much  around  horses,  especially  in  the 
country,  have,  no  doubt,  seen  an  insect  flying  about  them  which  resem¬ 
bles  an  ordinary  house-fly,  except  that  it  is  much  larger.  This  insect 
is  the  Horse-fly.  He  is  very  annoying  to  the  horses,  for  he  pierces 
their  skins  with  his  sharp  lancet-like  jaws  and  sucks  their  blood.  He 
is  very  persistent  in  this  work,  and  it  often  requires  much  effort  on 
the  part  of  the  driver  to  succeed  in  chasing  the  pest  from  his  horse. 
The  Horse-fly  is  remarkable  for  the  size  of  his  eyes,  which  form  the 
greater  part  of  the  head  and  are  very  beautiful. 

The  Bot-fly  is  notable  chiefly  for  his  dwelling  place  while  in  the 
grub,  or  larval  state.  He  infests  the  different  parts  of  animals;  for 
instance,  the  Horse-bot  lives  in  the  stomach  of  a  horse,  and  the  Ox- 
bot  wffiich  makes  his  home  under  the  cuticle  of  the  ox.  In  the  insect 
state,  the  Bot-fly  is  about  the  size  of  a  Bee. 
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In  many  respects,  Butterflies  may  be  compared  to  flowers,  for  not  only 
do  they  vary  greatly  in  both  form  and  color,  but  they  grow  from 
tiny,  bud-like  eggs  to  full-blown  insects,  whose  gay  colors  adorn 
the  plants  and  shrubs  upon  which  they  alight.  No  other  insect  has 
greater  beauty  than  the  Butterfly,  and  no  other  attracts  so  much  at¬ 
tention  from  the  children,  who  never  seem  to  tire  of  watching  a 
Butterfly,  as  he  flutters  from  flower  to  flower. 

Nearly  everyone  has  seen  caterpillars,  but  there  may  be  some 
persons  who  do  not  know  that  these  queer,  hairy  creatures  come 
forth  from  the  eggs  of  Butterflies,  and  that  the  caterpillars  them¬ 
selves  finally  develop  into  those  fragile  winged  insects. 
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Arginnis  Alcestis. 
Phyciodes  Nycfeis. 
Colins  Eury theme. 
lMegnno«toma  (  aesonia. 


BUTTERFLIES.— Life-size  —First  Series. 

Danais  Archippus. 
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A.  W.  MUMFORD,  CHICAGO. 

Vanessa  Antropa. 

Pieris  Protodice. 

Debts  Poi  tlandia. 

Pvrameis  llnntora 


197 


Terias  nicippe. 

Colias  philodice. 
Meganostoma  eurydice  (Male) 


BUTTERFLIES.— Life-size.— Fourth  Series. 

Papilio  Pliotenus. 

Tdmenitis  ursula. 

Papilio  philolaus. 


COPYRIGHT  1900,  BY  A.  W.  MUMF0R0,  CHICAGO. 

Terias  mexicana. 

Junoina  Coenia. 

Meganostoma  eurydice  (Female) 
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The  life  history  of  the  Butterfly  is  perhaps  the  most  interesting 
thing  about  him,  for  he  exists  at  different  times,  in  forms  so  dif¬ 
ferent,  that  they  may  be  considered  distinct  creatures.  After  leaving 
the  egg,  he  develops  into  a  caterpillar,  then  into  a  chrysalis,  and 
finally  into  a  Butterfly.  The  eggs,  themselves,  are  an  interesting 
subject  for  study,  and  it  is  well  worth  your  while  to  learn  some¬ 
thing  about  them,  for  there  are  many  kinds  that  vary  greatly  in 
color,  form  and  structure.  There  are  almost  as  many  varieties  of 
eggs  as  there  are  classes  of  Butterflies.  Those  of  you  who  have 
seen  the  eggs  of  the  Butterfly  on  a  cabbage  leaf,  or  turnip  plant,  or 
on  any  of  the  different  kinds  of  leaves  on  which  the  young  cater¬ 
pillar  likes  to  feed,  will  remember  that  the  eggs  are  very  small, 
being  scarcely  as  large  as  the  head  of  an  ordinary  pin.  For  this 
reason  it  is  necessary  to  study  them  under  a  magnifying  glass  in 
order  to  learn  much  about  their  structure. 

The  eggs  of  the  Little  Butterfly  are  perhaps  the  most  beautiful. 
They  are  so  small  that  fifty  of  them  placed  in  a  row  would  occupy 
a  space  of  little  more  than  an  inch.  They  look  like  a  Turk’s  turban, 
are  carved  very  prettily,  and  have  projecting  knobs  that  are  connected 
by  low  ridges,  so  that  the  surface  is  broken  into  many  little  cells. 
In  color  they  are  pale  green. 

The  eggs  of  the  Yellow  Butterfly,  that  you  see  throughout  the 
summer,  are  quite  different.  They  are  shaped  like  a  full  bobbin  and 
both  ends  are  bluntly  rounded.  On  the  sides  are  very  delicate,  raised 
lines,  across  which  are  still  finer  ones,  that  form  with  the  others  very 
small,  four-sided  cells.  These  eggs  may  often  be  found  standing  on 
end  on  clover  leaves. 

Besides  these  forms  there  are  eggs  of  a  sugar-loaf  shape,  some  that 
are  hemispherical,  and  others  that  are  nearly  globular;  but  most 
of  them  are  smaller  at  one  end  than  at  the  other.  Some  are  carved 
differently  on  their  upper  and  lower  halves,  and  in  others  one  half 
appears  to  be  smooth,  but  when  looked  at  through  a  strong  magnify¬ 
ing  glass,  a  slight  network  is  seen  which  is  formed  by  very  fine  lines 
or  veins.  The  colors  of  the  eggs  vary  with  the  changes  that  take 
place  in  their  contents.  These  changes  can  often  be  seen  through  the 
very  thin  shell.  In  this  way  an  egg  sometimes  becomes  salmon-colored, 
or  purple,  or  even  blood-red. 

Butterflies  have  very  different  ways  of  laying  their  eggs.  Some 
Butterflies  lay  them  in  a  mass;  others,  very  neatly  in  rows.  Another 
kind  encircles  a  leaf  very  prettily  with  her  eggs;  while  still  another 
kind  deposits  her  eggs  very  carefully  in  the  form  of  a  hanging  column 
on  the  under  side  of  a  leaf.  One  of  these  columns  sometimes  con¬ 
tains  as  many  as  ten  eggs.  Most  Butterflies,  however,  lay  their  eggs 
singly. 
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It  is  from  these  eggs,  as  you  have  been  told,  that  the  crawling 
caterpillars  come.  You  have  doubtless  seen  caterpillars  of  many  dif¬ 
ferent  sizes  and  colors,  some  on  the  plants  in  the  garden,  others  on 
the  leaves  of  trees,  and  still  others  crawling  along  the  ground.  It  is 
very  interesting  to  observe  the  growth  and  development  of  these 
caterpillars.  Take,  for  example,  the  little  caterpillar  that  you  can  find 
almost  any  day  in  summer,  on  the  leaves  of  the  celery,  parsnip,  or 
carrot  in  the  garden.  It  is  a  bright-green  color,  with  bands  of  black 
and  yellow.  It  feeds  on  the  leaves  of  the  parsnip,  or  carrot,  for  from 
twenty  to  thirty  days,  during  which  period  it  changes  its  skin  several 
times,  each  time  gaining  weight  and  brilliancy.  The  increase  in  size 
of  the  Butterfly  is  completed  in  the  caterpillar  stage,  and  when  the 
caterpillar  has  obtained  its  full  growth,  you  will  find  that  it  disappears 
from  the  leaves  on  which  it  has  been  feeding. 

After  abandoning  the  leaf,  it  crawls  away  to  some  sheltered  spot, 
perhaps  the  side  of  a  building  or  a  fence,  or  the  trunk  of  a  tree, 
and  there  prepares  itself  for  the  change  to  the  chrysalis  state.  To 
do  this,  the  caterpillar  first  spins  a  small  tuft  of  silk  which  it  se¬ 
cures  to  the  surface  that  it  has  selected  for  its  home.  It  then  fixes 
the  little  claws  of  its  hind  feet  in  this  tuft,  and  spins  a  great  num¬ 
ber  of  tiny  threads,  which  it  fastens  at  both  ends  to  the  surface  on 
which  it  is  spinning,  in  such  a  way  as  to  form  a  U-shaped  loop. 
When  it  has  made  this  loop  strong  enough,  it  gradually  works  its 
way  under  it  until  the  loop  supports  its  body  near  the  middle.  The 
little  creature  is  now  secured  in  such  a  way  as  to  prevent  its  falling, 
and  in  a  few  hours  its  caterpillar  skin  bursts  open  and  falls  off. 
This  leaves  the  insect  suspended  in  the  chrysalis  form. 

The  chrysalis  is  a  dull  brown,  scaly-looking  object,  rounded  at 
one  end  and  pointed  at  the  other,  and  has  no  legs.  It  eats  no  food, 
and  except  for  a  very  slight  movement  when  touched,  appears  to  be 
dead.  If  you  look  closely,  you  will  notice  what  appear  to  be  folded 
wings  on  the  chrysalis,  but  they  are  only  the  cases  that  contain 
the  real  wings.  Within  the  apparently  dead  chrysalis  a  complete 
change  takes  place,  and  the  body  of  the  caterpillar  is  gradually  changed 
into  that  of  a  Butterfly.  Ten  of  the  sixteen  legs  of  the  caterpillar 
disappear,  leaving  six  legs  for  the  Butterfly,  and  a  set  of  wings  is 
added.  In  from  twelve  to  fourteen  days  the  chrysalis  skin  bursts  open 
on  the  back,  and  the  Butterfly  comes  forth.  At  first  it  is  weak  and 
clings  to  the  empty  shell  of  its  old  home.  Its  wings  and  legs  are  soft 
and  useless.  The  little  body  soon  grows  stronger,  however;  the  wings 
expand,  and  with  them  the  beautiful  creature  flies  away,  tempting  us 
to  follow  in  order  to  examine  it  more  closely. 

The  Butterfly  that  emerges  from  the  chrysalis  bears  little  resem¬ 
blance  to  the  caterpillar  that  crawls  over  the  parsnip  plants.  It  is  now 
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black,  with  yellow,  blue,  and  orange,  spots.  It  flies  about  from  leaf  to 
leaf,  and  from  flower  to  flower,  and  after  a  while  lays  its  eggs  on  those 
plants  that  the  caterpillar  likes  to  eat,  so  that  the  little  caterpillars  will 
find  plenty  of  food  as  soon  as  hatched.  By  the  time  this  second  brood 
of  caterpillars  has  gone  into  the  chrysalis  form,  it  is  late  in  the  fall. 
They  remain  in  that  form  through  the  winter  and  do  not  come  forth 
as  Butterflies  until  the  next  summer. 

The  Butterfly  that  you  have  been  watching  is  commonly  called  the 
Asterias.  It  is  one  of  the  most  abundant  of  the  variety  known  as 
swallowtails, —  so  called  because  its  wings  end  in  a  sharp  tip,  like  the 
tail-feathers  of  a  swallow. 

Several  varieties  of  the  Butterflies  of  this  country  may  be  seen  as 
ea-rly  as  May,  and  sometimes  as  late  as  early  October.  Many  of  them 
remain  until  frost  comes,  and  the  largest  Butterfly,  the  Archippus, 
does  not  appear  until  the  middle  of  July,  but  it  remains  floating  and 
circling  on  the  wing  until  October.  As  roses  belong  to  June,  and 
chrysanthemums  to  November,  so  butterflies  seem  to  belong  especially 
to  July.  It  is  their  gala  month  and  they  are  seen  everywhere,  flutter¬ 
ing  gaily  among  the  shrubs  and  flowers.  Butterflies  are  most  abundant 
in  July,  but  their  lives  extend  into  many  of  the  other  months,  and  oc¬ 
casionally  they  live  through  the  winter,  if  they  find  some  sheltered 
place  in  which  they  can  remain  in  a  state  of  insensibility  until  spring. 
Few  varieties,  however,  live  throughout  the  winter,  and  these,  as  a 
rule,  only  in  warm  climates.  Nearly  all  of  the  Butterflies  that  you 
see  in  the  spring  are  either  developed  from  the  eggs  laid  at  the  end 
of  the  previous  summer,  or  from  chrysalids  which  the  warmth  of  the 
spring  sun  wakens  from  their  slumbers. 

There  are  many  varieties  of  the  Butterfly  found  in  all  parts  of  the 
globe,  and  the  blending  of  colors  in  some  of  them  is  very  beautiful. 
Heavy  black  alternates  with  brilliant  crimson,  yellow,  and  gold;  and 
shades  of  green  and  blue  with  deep,  rich  garnet  and  purple.  Some¬ 
times  we  see  them  marked  with  glowing  colors  in  broad  bands  and 
blotches,  and  sometimes  the  colors  form  patterns  of  great  delicacy. 

A  very  remarkable  thing  that  you  may  learn  in  the  study  of  But¬ 
terflies  is  the  wonderful  way  in  which  they  are  protected  from  their 
natural  enemies,  the  birds.  The  Leaf  Butterfly,  a  native  of  India,  has 
wings,  the  upper  sides  of  which  are  brilliantly  colored,  while  the 
under  sides  are  a  dull  brown.  The  value  of  this  is  not  seen  until 
the  insect  alights  and  closes  its  wings  over  its  back.  In  this  posi¬ 
tion  it  has  the  exact  appearance  of  a  dead  leaf,  in  both  shape  and 
color. 

The  under  sides  of  the  wings  of  the  most  brilliantly-colored  spe¬ 
cies  of  Butterflies  are  of  some  dull  color,  except  in  the  cases  of  those 
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that  ordinarily  carry  their  wings  erect,  and  droop  them  when  they 
alight.  In  these  varieties  the  brilliant  coloring  is  on  the  under  side 
of  the  wing,  and  the  dull  color  on  the  upper  side. 

The  Yellow  and  Black  Turnus  Butterfly 

Do  you  remember  a  large  yellow  and  black  Butterfly  that  may 

be  seen  in  the  warm,  sunny  days  of  June  and  July?  It  is  known 

as  the  Yellow  and  Black  or  Turnus  Butterfly,  and  is  one  of  the  largest 
in  our  country.  At  times  you  will  see  it  flying  very  high  in  the 
air,  even  over  houses  and  the  tops  of  tall  trees,  and  at  some  dis¬ 
tance  it  may  be  mistaken  for  a  small  bird.  When  this  Butterfly  was 
a  caterpillar,  it  lived  in  an  apple  or  wild-cherry  treje,  feeding  upon 
its  leaves.  The  caterpillar  is  green,  with  rows  of  blue  dots,  and 
yellow  and  black  marks,  and  its  head  and  legs  are  pink.  This  little 
fellow  has  a  curious  way  of  hiding  himself.  He  spins  a  web  of  silk 
on  the  upper  part  of  the  leaf,  then  folds  the  edges  over  his  body 

and  fastens  them  with  silken  threads,  thus  making  a  case  for  him¬ 

self.  Early  in.  the  month  of  August,  this  Butterfly  becomes  a  chrys¬ 
alis,  and  the  next  summer  you  find  that  it  has  become  a  Butterfly. 
The  Yellow  and  Black  Butterfly  is  another  variety  of  swallowtail. 

White  Butterfly 

This  is  a  beautiful  Butterfly  that  is  often  seen  near  growing 
radishes,  turnips,  or,  more  commonly,  hovering  over  a  cabbage  bed. 
When  it  lays  its  eggs  it  fastens  them  to  the  under  side  of  the  leaves, 
a  few  on  each  leaf.  The  caterpillar  that  hatches  from  these  eggs,  you 
probably  know  as  the  green  cabbage  worm,  but  it  is  not  a  worm  at 
all,  for  butterflies  do  not  develop  from  worms.  When  fully  grown,  it 
is  about  an  inch  long  and  is  half  as  thick  as  a  common  lead  pencil. 
It  prepares  itself  for  the  chrysalis  stage  in  the  same  manner  that  the 
Asterias  does,  and  remains  in  this  state  about  eleven  days,  before 
coming  forth  as  the  pretty  White  Butterfly. 

Colias,  or  Common  Yellow  Blttterfly 

From  early  spring  until  June,  and  again,  from  about  the  first  of 
August  until  late  in  the  fall,  another  variety  of  Butterfly  is  seen  even 
more  commonly  than  the  white  one  that  has  just  been  described.  This 
is  the  Colias,  or  common  Yellow  Butterfly.  You  will  find  it  in  the 
fields  or  by  the  roadside,  and  sometimes  many  of  them  may  be  seen 
sitting  around  a  pool  of  water  in  the  street.  The  caterpillars  from 
which  these  Butterflies  develop  are  green.  They  may  be  found  near 
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growing  clover,  the  leaves  of  which  form  their  principal  food.  This 
Yellow  Butterfly  and  the  white  one  just  described  do  not  have  their 
wings  extended  into  a  sort  of  tail,  but,  like  those  of  many  other 
varieties,  their  wings  are  rounded. 


The  Buckeye 

The  Buckeye  Butterfly  is  found  in  almost  all  parts  of  the  world. 
The  upper  surfaces  of  its  wings  are  brown,  marked  with  orange  patches 
and  with  peacock-eye  spots.  It  lays  its  eggs  on  the  under  side  of  the 
leaves  on  which  it  feeds,  and  they  hatch  out  in  four  days.  The  cater¬ 
pillar  is  dark  gray,  with  broken  stripes  of  pale  yellow  at  the  sides,  and 
is  flecked  and  dotted  with  orange.  It  has  been  found  that  the  chrysalis 
hangs  from  seven  to  seventeen  days,  according  to  the  season.  This 
Butterfly  may  be  looked  for  in  the  open  country,  especially  where  there 
are  flowers  of  the  golden  rod,  of  which  it  is  very  fond. 

It  has  probably  never  occurred  to  you  that  Butterflies  bathe,  but  such, 
nevertheless,  seems  to  be  the  case,  at  least  with  a  variety  that  is  common 
in  Australia.  Butterflies  are  frequently  observed  to  suck  up  moisture 
around  the  edges  of  pools,  but  those  of  the  Australian  variety  are  the 
only  ones  that  have  actually  been  seen  to  enter  the  water.  They  do 
this  by  alighting  close  to  the  water,  and  then  backing  into  it  until  the 
whole  body  and  the  lower  part  of  the  wings  are  below  the  surface. 
The  two  fore  legs  are  not  submerged,  but  retain  a  hold  on  the  land. 
While  in  the  water,  the  fluttering  of  the  wings  ceases  and  they  seem 
to  enjoy  their  bath  greatly.  They  remain  in  the  water  for  something 
like  half  a  minute,  after  which  they  fly  up  again,  apparently  much 
refreshed.  It  is  probable  that  the  heat  of  the  weather  drives  them  to 
the  water,  just  as  it  does  many  birds  and  animals. 

If  you  wish  to  learn  something  about  Butterflies  from  your  own 
observation,  you  should  keep  them  where  you  can  watch  them 
from  time  to  time.  To  do  this  it  would  be  well  to  rear  caterpillars 
in  confinement.  Here  is  a  very  simple  method  for  making  a  cage  in 
which  to  do  this.  Take  a  common  glass  lantern  globe,  and  over  the 
top  stretch  a  piece  of  thin  cloth,  such  as  mosquito  netting,  which  can 
be  held  in  place  by  a  rubber  band.  Partly  fill  a  saucer  with  sand  or 
earth  and  in  the  middle  place  a  bottle  filled  with  water,  into  which 
you  have  thrust  a  sprig  of  the  plant  on  which  this  particular  cater¬ 
pillar  feeds.  Be  sure  that  the  bottle  is  not  so  high  that  the  caterpillar 
could  not  crawl  upon  the  leaf  again  if  it  should  fall  off.  The  cater¬ 
pillar  may  now  be  put  upon  one  of  the  leaves  and  the  globe  placed 
over  the  saucer.  Fresh  leaves  must  occasionally  be  put  into  the  bottle 
and  the  caterpillar  transferred  to  them. 
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A  box  with  a  glass  top  may  be  used  instead  of  the  globe,  but  the 
cage  that  has  been  described  is  readily  cleaned,  and  admits  plenty  of 
fresh  air,  while  at  the  same  time  the  caterpillar  in  it  can  be  closely 
watched. 

Pictures  of  the  various  kinds  of  Butterflies,  showing  all  of  their 
colors,  can  be  made  very  easily  by  a  method  known  as  <(  printing, w 
which  will  now  be  described.  With  your  scissors,  clip  off  the  wings  of 
a  dead  Butterfly  quite  close  to  the  body,  and  keep  the  body  for  future 
use.  Now  take  a  piece  of  white  paper  and,  after  folding  it  in  the 
middle,  cover  the  inner  side  with  a  solution  of  gum  arabic.  Press  the 
two  sides  together  and  pass  your  hand  over  them  gently,  so  as  to  dis¬ 
tribute  the  gum  evenly.  Separate  the  two  parts  of  the  paper  and  put 
the  Butterfly’s  wings  in  place  on  one  of  them,  leaving  space  between 
the  wings  in  which  to  print  the  body.  When  you  have  the  wings 
placed  properly,  fold  together  the  two  parts  of  the  sheet  of  paper, 
then  place  it  under  a  heavy  weight,  or  in  a  press  to  dry.  When  dry, 
put  the  folded  paper  against  a  window  pane,  so  that  by  looking  through 
it  toward  the  light,  the  wings  can  be  clearly  seen.  Now  draw  a  line 
around  the  edges  of  the  wings  with  a  soft,  black  pencil,  and  moisten 
with  water  the  part  outside  the  line.  Here  you 'must  be  very  careful 
to  see  that  no  water  runs  into  the  part  inside  the  line  you  have  drawn, 
for  if  it  does  so  the  print  may  be  spoiled.  In  a  few  minutes  the 
gum  will  soften,  and  the  two  sides  of  the  sheet  may  be  easily  sepa¬ 
rated.  On  one  part  of  the  paper  you  will  have  a  perfect  picture  of 
the  upper  side  of  the  wings,  and  on  the  other  part  a  picture  of  the 
under  side  will  be  found.  Now,  with  pen  and  brush,  sketch  the  body 
between  the  wings,  coloring  it  like  the  natural  body  which  you  have 
kept  for  a  model.  The  result  will  be  a  beautiful  picture  that  pre¬ 
serves  the  colors  and  form  of  the  natural  Butterfly. 
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On  warm  days  in  July  and  August,  you  may  have  noticed  a  pe¬ 
culiar,  shrill  noise  issuing  from  among  the  branches  of  the 
trees,  and  you  may  have  tried  to  discover  the  insect  that  causes 
it,  but  he  usually  keeps  so  close  to  the  limbs  and  leaves,  and  so  high, 
that  you  can  seldom  see  him.  This  shrill-voiced  insect  is  the 
Cicada,  but  he  is  commonly,  but  incorrectly,  called  the  locust. 

The  body  of  the  Cicada  is  quite  heavy,  his  head  is  blunt,  and  he 
has  very  prominent  eyes.  The  upper  part  of  his  body  is  black,  striped 
with  green;  the  under  side  is  covered  with  a  white  substance,  which 
has  the  appearance  of  flour.  His  wings  are  large  and  are  composed  of  a 
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thin,  gauzy  substance.  The  noise  that  you  hear  is  made  by  the  males 
alone,  the  females  having  no  share  in  the  energetic  chorus.  To  make 
this  noise,  the  male  Cicada  is  provided  with  a  special  apparatus,  re¬ 
sembling  little  kettle-shaped  drums;  the  wings  vibrating  against  these 
cause  the  shrill  noise. 

The  female  lays  her  pearly  eggs  in  holes,  which  she  makes  in  the 
branches  of  trees,  one  Cicada  often  laying  several  hundred.  A  few 
weeks  later,  these  eggs  hatch  into  the  larvce  or  grubs  which,  al¬ 
most  as  soon  as  hatched,  crawl  to  the  side  of  the  limb,  let  go  their 
hold  and  fall  to  the  ground.  They  then  bury  themselves  in  the  soil, 
and  make  their  way  to  the  roots  of  a  tree,  which  they  pierce  with 
their  sharp  beaks,  in  order  to  feed  upon  the  juices. 

When  a  larva  has  reached  maturity,  he  comes  out  of  the  ground 
at  night,  crawls  up  the  trunk  of  a  tree,  or  upon  a  fence,  and  clings 
firmly  with  the  little  claws  of  his  feet.  His  skin  soon  becomes  dry, 
and  splits  down  the  back;  the  Cicada  then  comes  out,  leaving  the 
empty  skin  still  fastened  to  the  tree. 

Some  broods  of  adult  Cicadas  are  seen  only  at  long  intervals.  The 
seventeen-year  Cicada  is  seen  only  once  in  seventeen  years.  The 
larvce  of  this  insect  remains  in  the  ground  during  this  long  period. 
The  fully  developed  insect  has  a  wing-expanse  of  about  three  inches. 
The  veins  of  its  wings,  as  well  as  its  legs  and  the  rings  around  its 
body,  are  of  an  orange-red  color. 


KATYDID 

The  Katydid  is  so  called  from  its  peculiar  notes,  which  seem  to 
be  like  the  words  (<  Katy  did.”  He  belongs  to  the  same  family  as 
the  locusts  and,  of  course,  resembles  them  in  most  particulars. 
You  may  find  him  on  the  trees,  but  as  his  color  is  green,  it  is  quite 
difficult  to  distinguish  him  from  the  leaves.  He  is  a  pretty  little  crea¬ 
ture,  with  his  very  long,  delicate  feelers,  and  his  beautiful  leaf-like 
wings. 

You  will,  no  doubt,  like  to  know  how  he  makes  the  sounds  which 
you  have  heard  so  often.  Suppose  you  catch  a  Katydid  and  carefully 
examine  him.  You  will  notice  in  the  upper  part  of  each  wing  cover, 
near  where  it  is  joined  to  the  body,  and  where  one  wing  cover  laps 
over  the  other,  a  little  membrane,  which  looks  somewhat  like  thin 
glass.  This  membrane  is  set  in  a  sort  of  frame,  and  when  the  Katy¬ 
did  opens  and  shuts  his  wing  covers,  these  frames  are  rubbed  against 
each  other.  This  rubbing  produces  the  sounds  from  which  the  Katy¬ 
did  derives  his  name. 
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The  female  Katydid  forces  the  hind  part  of  her  long  body  into 
crevices  in  the  soft  bark  and  stems  of  plants,  and  there  she  lays  eggs 
from  which  young  insects  hatch  in  the  spring.  The  life  of  the  Katy¬ 
did  is  similar  in  its  details  to  that  of  the  locust,  about  which  you 
have  already  heard. 


DRAGON-FLY 

Perhaps  the  name  Dragon-fly  does  not  recall  to  you  the  insect  that 
is  about  to  be  described,  but  when  you  are  told  that  it  is  none 
other  than  the  <(  Devil’s  Darning  Needle  »  or  “Snake  Doctor,  * 
you  will  probably  remember  him  at  once  as  an  insect  that  you  have 
often  seen. 

We  may  class  the  Dragon-fly  among  the  useful  insects,  for  he  car¬ 
ries  on  an  unceasing  warfare  against  the  troublesome  and  annoying 
mosquito;  but  he  has  beauty  as  well  as  usefulness  to  make  him  an 
interesting  subject  for  study.  Notice  his  large,  lustrous  eyes,  each  of 
which  is  said  to  be  furnished  with  as  many  as  twelve  thousand  com¬ 
pound  lenses,  by  the  aid  of  which  he  is  enabled  to  see  objects  on  all 
sides  at  one  time.  His  body  is  resplendent  with  gold,  green,  and 
black,  but  his  chief  beauty  lies  in  his  beautiful  gauzy  wings,  the 
structure  of  which  is  more  delicate  than  the  finest  lace. 

You  may  have  been  told  that  the  Dragon-fly  has  a  poisonous  sting, 
or  that  he  can  use  his  slender  body  as  a  needle  and  sew  your  skin. 
Such  statements  are  entirely  false.  The  Dragon-fly  has  no  sting  and 
is  incapable  of  injuring  you  in  any  way;  so  when  he  comes  near,  you 
need  have  no  fear  of  him. 

You  do  not  find  the  Dragon-fly  flying  about  at  night,  but  if  you 
discover  him  then,  he  will  be  seen  clinging  to  the  under  side  of  a  leaf 
or  twig  for  shelter,  and  in  the  morning  he  does  not  go  forth  to  hunt 
his  prey  until  the  dew  is  off  the  grass  and  the.  sun  has  put  new  life 
into  his  veins. 

The  Dragon-flies  are  short-lived  in  the  form  of  the  perfect  insect, 
the  limit  of  life  probably  not  exceeding  three  weeks  or  a  month,  and 
as  they  are  not  skilful  in  finding  shelter  from  rain,  large  numbers  of 
them  are  frequently  killed  by  it. 

You  have  probably  noticed  that  Dragon-flies  are  most  numerous 
over  lakes  and  ponds,  and  you  may  have  seen  some  of  them  curve 
their  bodies  and  thrust  them  into  the  water  at  intervals.  The  Dragon¬ 
flies  that  dip  down  into  the  water  are  females  engaged  in  laying  their 
eggs.  At  each  movement  one  of  them  deposits  from  twenty-five  to 
forty  bright  apple-green  eggs.  These  eggs  sink,  and  adhere  to  water 
plants,  sticks,  stones,  or  other  objects,  beneath  the  surface  of  the 
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water.  The  eggs  laid  in  early  summer  hatch  in  about  a  week;  those 
deposited  late  in  the  autumn  usually  remain  unhatched  during  the 
winter  months. 

The  egg  hatches  into  a  little,  active.,  six-legged  worm.  By  and  by, 
the  little  worm  develops  two  small  (<  wing  pads w  or  rudimentary 
wings,  that  forecast  his  future  life  in  air;  but  until  the  larva  is  trans¬ 
formed,  he  moves  about  in  his  native  water,  preying  upon  his  fe’llow- 
creatures,  such  as  the  larva  of  caddis-flies,  or  mosquitoes. 

When  the  larva  is  fully  grown  he  develops  into  a  pupa ,  his  body 
changing  from  its  worm-like  form  to  one  having  an  appearance  more 
like  that  of  a  perfect  insect. 

When  the  pupa  comes  to  the  last  stage  of  his  water  life,  he  crawls 
out  of  the  stream  and  emerges  from  his  skin.  His  little  wing-pads 
gradually  but  rapidly  expand  into  the  beautiful  wings  of  the  Dragon 
fly,  and  away  the  brilliantly  painted  insect  flies,  to  begin  at  once  a 
remorseless  warfare  upon  mosquitoes,  grasshoppers,  flies,  and  other 
soft-bodied  insects. 

The  entire  life  of  the  Dragon-fly,  from  the  time  the  egg  is  laid 
until  he  dies,  after  passing  through  his  various  stages  of  life  as  larva , 
pupa ,  and  the  perfect  insect,  is  from  nine  months  to  a  year. 


ANTS 

You  have  been  told  of  the  almost  human  intelligence  displayed  by 
the  bees,  in  building  their  nests,  caring  for  their  young,  gather¬ 
ing  food  supplies,  and  so  on;  but  Ants  show  even  more  intelli¬ 
gence  in  their  actions  than  do  bees.  From  ancient  times  the  wisdom  of 
the  Ant  has  been  proverbial.  It  is  true  that  Ants  are  not  useful  to 
man,  at  least  their  usefulness  is  not  apparent,  for  in  most  cases  they 
are  really  a  pest.  Yet  they  form  a  very  interesting  subject  for  study, 
and  many  facts  that  show  their  great  intelligence  have  been  observed 
by  persons  who  have  studied  their  actions.  In  a  community  of  500,000, 
ever}7  Ant  recognizes  his  fellow-citizen;  they  keep  herds  of  insect- 
cattle;  capture  and  train  slaves;  form  cities  with  tunnels,  chambers, 
roads  and  bridges;  they  are  aware,  beforehand,  of  seasons,  and  store 
food  for  the  winter;  they  carry  on  wars,  and  are  perfectly  loyal  in 
sustaining  their  ruler. 

An  Ant  colony  always  contains  at  least  three  forms  of  Ants:  the 
winged  males,  females  who  possess  wings  in  the  pairing  season  only, 
and  the  workers.  This  life  history  of  the  Ant  varies  in  the  different 
varieties,  but  in  the  average  colony  it  maj7  be  described  thus:  Some¬ 
time  during  the  summer,  the  males  and  females  attain  their  full 
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growth,  and  soon  they  take  what  is  called  their  marriage  flight. 
The  males  die  shortly  after  this,  and  the  females  attend  to  the  rais¬ 
ing  of  their  brood.  At  times,  the  females  form  new  colonies  by  them¬ 
selves,  or  with  the  assistance  of  some  workers  from  the  parent  colony. 
Usually  a  sufficient  number  of  females  is  forcibly  retained  by  the 
workers  of  the  original  colony  to  keep  the  community  strong  and 
vigorous. 

The  newly-laid  eggs,  which  are  very  minute,  whitish,  oval  objects, 
are  exposed  to  the  morning  sun,  covered  from  its  heat  during  mid¬ 
day,  and  removed  from  the  influence  of  the  damp  and  cold  at  night. 
These  eggs  must  be  nursed  into  larva  by  having  the  surface  licked, 
and  you  may  have  noticed  the  workers,  old  and  young,  standing  for 
hours  around  the  eggs  performing  this  service. 

The  eggs  hatch,  within  about  a  fortnight,  into  the  larva  or  grubs. 
These  grubs,  which  are  very  much  like  barley-corns  in  appearance, 
are  frequently  mistaken  for  eggs.  They  are  fed  with  a  liquid  dis¬ 
gorged  from  the  stomachs  of  the  workers  or  nurses.  The  larva  spin 
cocoons  about  themselves,  and  so  pass  into  the  pupa  state.  The  work¬ 
ers  are  very  careful  to  keep  the  pupa  warm,  moist,  and  clean,  and 
when  the  Ants  are  ready  to  emerge,  the  workers  help  them  out  by 
biting  the  cocoons.  The  little  new-born  Ant  comes  forth  wearing  a 
thin  membranous  covering  over  his  body,  like  a  shirt,  which  is  ten¬ 
derly  removed  and  the  baby  Ant  is  then  washed  and  fed. 

Until  their  skins  harden,  the  young  insects  are  led  about  the  Ant 
city  and  taught  the  duties  that  will  afterward  be  expected  of  them. 
When  their  skins  have  hardened,  they  are  sent  forth  to  fight,  or  to  do 
their  share  in  bringing  back  food.  They  are  taught  not  only  to  rec¬ 
ognize  every  member  of  their  own  very  crowded  community,  but  to 
know  their  pupa  from  those  of  a  strange  colony,  which  you  would  take 
to  be  exactly  the  same.  That  the  Ants  do  recognize  their  own  pupa 
is  very  apparent,  for  if  you  place  a  stranger  among  them,  even  one 
of  the  same  species,  it  will  be  attacked  and  driven  out  of  the  nest. 

If  you  ever  have  the  opportunity  to  watch  a  colony  of  Ants  closely, 
you  will  find  it  extremely  interesting  to  see  the  workers  bringing  the 
ant-babies  into  the  presence  of  the  queen,  as  if  for  a  royal  inspec¬ 
tion.  One  thing  that  will  surprise  you  is  that  all  the  worker-ants,  or 
nurses,  stand  facing  <(  Her  Majesty,”  and  an  eminent  scientist,  who 
has  made  an  especial  study  of  these  little  insects,  tells  us  that  they  never 
turn  their  backs  to  her,  if  that  discourtesy  can  be  avoided. 

Probably  the  commonest  Ant  found  in  houses  is  that  most  annov- 
ing  of  pests,  the  Little  Red  Ant.  The  other  species,  commonly  found 
in  houses,  are  the  Little  Black  Ant  and  one  known  as  the  Pavement 
Ant.  These  Ants  are  not  very  destructive  to  household  supplies,  but 
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they  are  annoying,  from  the  mere  fact  that  they  are  continually  get¬ 
ting  into  articles  of  food,  particularly  sugars,  syrups  and  other  sweets. 

The  Red  Ant  builds  its  nest  in  the  walls,  or  beneath  the  flooring- 
It  passes  its  entire  existence  in  houses,  never  being  found  in  colonies 
out  of  doors.  As  these  little  creatures  prove  so  very  troublesome, 
probably  you  would  like  to  know  a  method  of  getting  rid  of  them. 
To  do  this,  you  must  first  locate  the  nest  by  following  the  workers 
back  to  their  point  of  entrance.  If  you  find  that  the  Ant  colonies 
are  in  the  walls,  you  may  destroy  them  by  injecting  into  them 
bisulphide  of  carbon  or  a  little  kerosene.  If  under  flooring,  it  may 
sometimes  be  possible  to  get  at  them  by  taking  up  a  section  of  it. 
If  you  do  not  find  the  colony  and  destroy  it  completely,  your  efforts 
will  do  but  little  good. 

The  Little  Black  Ant  is  sometimes  found  indoors,  where  it  may 
become  very  troublesome,  but  its  colonies  are  usually  found  under 
stones  in  yards,  or  in  the  fields,  where  you  may  recognize  them  by 
the  little  pyramids,  composed  of  fine  grains  of  soil,  that  surround  the 
entrances  to  the  excavations.  If  you  uncover  one  of  these  Ant  colo¬ 
nies,  you  will  find  it  to  contain  workers,  and  usually  one  or  more 
Queen  Ants. 

The  Pavement  Ant  is  black,  and  two  or  three  times  as  large  as 
either  of  the  two  species  that  have  been  described.  It  is  not  so 
common  in  the  West  as  in  the  eastern  and  central  parts  of  this 
country.  In  Europe  it  is  the  Common  Meadow  Ant.  Its  colonies  are 
usually  found  under  pavements,  or  beneath  flagging,  or  other  stones, 
in  yards.  Frequently  it  proves  a  more  persistent  and  pestilent  house 
nuisance  than  the  true  house  Ant. 

Under  rotting  boards  or  in  decaying  stumps,  you  may  find  colonies 
of  White  Ants.  In  these  you  will  find  workers,  young  Ants  in  various 
forms,  and,  if  it  is  in  the  spring,  the  winged  males  and  females,  which 
fly  out  about  this  time  to  form  new  colonies.  Each  colony  also  con¬ 
tains  a  single  specially  developed  parent  pair,  called  the  king  and  queen. 
The  soldiers  or  workers  of  this  species  are  undeveloped  insects  of  both 
sexes.  In  this  respect,  they  differ  from  other  species,  in  which  the 
workers  are  all  undeveloped  females. 

The  development  of  these  curious  insects  is  very  simple,  the  change 
from  the  young  larva  to  the  adult  being  gradual  and  unaccom¬ 
panied  by  any  marked  changes  in  structure.  They  feed  on  decaying 
wood  or  vegetable  matter  of  any  sort,  and  are  able  to  carry  their  ex¬ 
cavations  into  any  moist  timbers,  or  into  furniture,  books  or  papers 
stored  in  rooms  that  are  at  all  moist.  Their  chief  food  is  the  finely 
divided  material  into  which  they  bore.  They  also  devour  the  super¬ 
fluous  members  of  the  colony  and  consume  all  dead  individuals,  cast- 
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off  skins  and  other  refuse  material.  They  are  capable  of  exuding  a 
sort  of  nectar,  which  is  used  to  feed  the  young  and  the  royal  pair. 

All,  except  the  winged  or  migrating  forms  of  this  species,  are  in¬ 
capable  of  enduring  full  sunlight,  and  the  soft,  delicate  bodies  of  the 
workers,  soldiers  and  young  Ants  shrivel  rapidly  when  exposed  to  it. 
The  workers  attend  to  all  the  duties  of  the  colony,  make  the  excava¬ 
tions,  build  the  nests,  care  for  the  young  and  attend  to  the  wants  of 
the  queen.  They  are  assisted  somewhat  by  the  soldiers,  whose  duties 
are  chiefly  protective,  their  enormous  development  of  head  and  jaws 
indicating  their  position  as  fighters  or  defenders  of  the  colony.  Some 
of  these  fighters  have  long  beaks,  from  which  they  eject  an  acrid, 
corrosive  fluid;  others  inspire  terror  by  making  a  loud,  clicking  noise 
with  their  mandibles,  or  jaws,  but  they  can  neither  shoot  nor  bite.  It 
is  a  very  singular  fact  that  these  soldier  Ants  do  not  return  to  the 
nest,  after  rushing  forth  to  defend  it,  but  wander  about  and  soon  per¬ 
ish  from  exposure  in  the  outside  air. 

In  all  their  operations,  the  White  Ants  conceal  themselves  very 
carefully,  and  in  mining  timbers,  or  books  and  papers,  they  always 
leave  the  surface  intact.  In  this  way  the  damage  which  they  are 
doing  is  often  entirely  hidden,  and  the  injury  is  not  recognized  until 
the  furniture  breaks,  or  the  underpinning  and  timbers  of  houses 
or  floors  give  way.  If  you  should  notice  the  swarming  of  the  winged 
members  of  this  species  in  the  early  summer,  an  immediate  investi¬ 
gation  should  be  made,  in  order  to  discover  any  harm  that  has  already 
been  done  and  to  prevent  serious  damage  later. 

The  point  from  which  the  winged  insects  emerge  usually  indicates, 
quite  accurately,  the  location  of  the  colony,  and  if  it  can  be  reached 
by  removing  the  flooring  or  opening  the  walls,  the  colony  may  be 
destroyed  by  a  thorough  drenching  with  steam  or  hot  water,  or, 
better  still,  with  kerosene  or  some  other  petroleum  oil.  The  de¬ 
struction  of  the  winged  insects  as  they  emerge  from  the  colony  is  of 
no  value  whatever;  the  colony  itself  must  be  reached,  or  future 
damage  will  not  be  interfered  with  in  the  least.  If  the  colony  can 
-  not  be  completely  exposed,  it  may  be  possible  to  destroy  it  by  injecting 
kerosene,  in  sufficient  quantity,  into  the  crevices  from  which  the 
winged  Ants  are  emerging.  In  cold  climates  these  Ants  do  very 
little  harm,  but  in  the  South  they  often  cause  great  damage,  and 
frequent  examination  of  libraries  and  stored  papers  are  rendered 
necessary. 

An  Ant  whose  operations  are  very  curious  and  whose  appearance 
is  quite  comical,  is  one  that  is  variously  called  the  Parasol  Ant, 
the  Leaf-cutting  Ant  and  the  Farmer  Ant.  He  is  a  little,  red  insect, 
usually  seen  carrying  a  piece  of  green  leaf  over  his  head  like  a. 
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parasol.  He  is  not  carrying  the  leaf  as  a  protection  from  the  sun, 
however,  but  to  form  a  soil  upon  which  to  raise  his  crops. 

This  Ant,  less  than  half  an  inch  in  length,  is  found  in  the  West 
Indian  island  of  Trinidad.  His  nest  is  a  mound  of  reddish-brown 
earth,  thirty  feet  in  circumference  and  three  feet  in  height.  Branch¬ 
ing  from  it  in  all  directions  are  small  highways,  three  inches  wide, 
hard,  well  attended  to,  and  extending  for  miles  through  the  forest. 

When  a  new  colony  leaves  an  overcrowded  parent  city  and  sets  up 
for  itself,  it  is  very  careful  in  its  choice  of  a  new  home.  It  must  be 
on  a  gentle  slope  or  a  hillside,  so  that  the  rain  will  drain  away  easily 
and  not  leave  the  city  damp;  it  m-ust  be  near  a  pool,  or  stream  of 
some  sort,  so  that  water  will  be  at  hand  for  farming  purposes,  for 
you  must  remember  that  these  are  Farmer  Ants;  then  it  must  be  at 
the  foot  of  a  tree;  and,  above  all,  it  must  be  in  a  place  where  there 
is  such  food  as  the  Ants  need. 

The  place  for  the  city  having  been  found,  each  Ant  goes  to  work. 
Grass  is  cut,  sticks  and  leaves  are  cleared  away,  pebbles  are  rolled 
aside  and  digging  is  begun.  Round  chambers  are  hollowed  out,  each 
about  three  inches  wide.  These  chambers  have  good,  thick  walls,  so 
that  they  will  not  cave  in  during  wet  weather,  and  each  opens  into 
the  main  street,  which  is  an  arched  passageway,  an  inch  high  and 
three  inches  wide.  This  passage  inclines  down  hill  and  has  an 
opening  at  either  end.  The  lower  opening  is  for  removing  refuse, 
and  the  one  at  the  upper  end  is  for  the  workers  who  bring  home  the 
leaves. 

The  clay  that  is  taken  out  in  digging  the  chambers  is  carried  out 
and  piled  in  a  mound,  on  top  of  the  city.  As  the  colony  increases, 
more  chambers  and  passages  are  dug  and  the  mound  on  top  continues 
to  grow  larger. 

The  eggs  laid  by  the  queen  are  hatched  and  the  baby  Ants  cared 
for  by  the  workers,  in  much  the  same  manner  as  those  of  other 
Ants,  but  the  manner  in  which  the  Ants  obtain  food  is  unique  and 
interesting.  Each  colony  has  its  farmer-inspectors  whose  duty  it  is 
to  look  out  for  food.  When  they  discover  a  nice  young  orange  or 
cocoa  tree  full  of  new  leaves,  the  inspectors  hurry  back  to  the  city 
and  lead  out  several  thousand  workers  to  carry  the  food  to  the  colony. 
They  approach  as  near  to  the  tree  as  they  can  by  their  own  highway, 
and  when  it  becomes  necessary  to  leave  the  beaten  road,  a  gang 
sets  to  work  to  clear  a  temporary  path  to  the  tree,  which  the  other 
gang  begins  to  climb  at  once. 

The  farmer-inspectors  lead  the  workers  out  to  the  farthest  twigs, 
where  they  cut  pieces  out  of  the  leaves,  and,  tossing  these  over  their 
shoulders,  they  start  back  to  the  city.  Soon  a  steady  stream  of 
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Farmer  Ants  is  passing  into  and  out  of  the  city,  and  the  tree  is  quickly 
stripped  of  every  tender  bit  of  green. 

When  the  workers  come  in  and  deposit  the  bits  of  leaf  in  the  little 
chambers  of  the  city,  other  Ants  take  them  up,  cut  them  into  smaller 
bits,  moisten  and  knead  them  and  pack  them  down.  In  this  way  a 
soil  is  formed  for  the  growth  of  a  kind  of  fungus  which  looks  like 
a  delioate  fur.  The  fungus,  which  grows  over  the  bits  of  leaves  in  a 
few  days,  is  probably  the  most  delicious  food  that  the  Ants  obtain, 
and  on  it  they  feed  and  grow  fat. 

One  of  the  most  interesting  sights  that  may  be  seen  by  an  observer 
of  Ants  is  an  Ant-battle.  The  Parasol  Ants  have  deadly  enemies 
in  the  Hunter  Ants,  who  live  in  the  holes  of  dead  trees.  These  Ants 
pounce  upon  the  little  Parasol  Ants  and  tear  them  to  pieces.  Some¬ 
times  these  savage  Ants  collect  under  one  leader  and  set  out  upon 
a  raid.  Upon  these  raids  they  kill  in  their  line  of  march,  not  only 
small  insects,  but  young  birds  in  the  nest,  young  field  mice,  toads,  liz¬ 
ards,  snakes,  scorpions,  cockroaches,  crickets,  spiders  and  locusts. 
When  the  Farmer  Ants  hear  of  their  onslaughts,  they  hasten  home  to 
give  warning  and  get  under  cover.  Soldiers  are  then  posted  at  every 
entrance  to  the  city,  and  when  the  savage  Hunter  Ants  pour  down 
upon  it,  they  are  met  by  the  resolute  fighters,  who  seize  them  with 
their  scissors-like  jaws,  and,  though  stung  to  their  vitals  by  the  sword¬ 
shaped,  poisoned  stings  of  the  Hunter  Ants,  they  slice  away  at  their 
throats  until  they  fairly  cut  their  heads  from  their  bodies. 

When  the  Hunters  have  been  driven  off,  the  soldiers  lie  down  and 
lick  their  wounds,  while  the  police  Ants  come  out  and  gather  the 
dead,  and  carry  them  to  the  cemetery,  for  there  is  always  a  small 
space  near  one  of  these  cities,  where  the  Ants  bury  their  dead. 
Ants  have  funeral  ceremonies  that  are  very  similar  to  those  of  human 
beings.  Here  is  an  account  of  an  Ant  funeral  that  was  actually  ob¬ 
served  :  — 

About  thirty  of  the  surviving  friends  of  the  Ant  gathered  around 
the  dead  Ant  and  two  of  them  lifted  the  body  and  bore  it  to  the 
cemetery,  while  the  others  followed  in  procession.  When  the  burial 
place  had  been  reached,  the  Ants  scratched  a  little  hole  in  the  earth, 
put  the  body  of  their  dead  comrade  into  it  and  covered  it  over. 
Afterward  they  returned  in  procession  to  the  Ant  city.  While  thev 
always  bury  their  own  dead,  these  Ants  never  bury  strangers,  but 
devour  their  bodies  instead. 
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The  familiar  song  of  the  Locust,  which  you  have  so  often  noticed 
in  your  rambles  through  the  fields  and  meadows,  is  the  song  of 
the  pest  whose  ravages  have  so  often  desolated  whole  countries 
and  left  the  fields  perfectly  bare.  Fortunately,  it  is  only  in  certain 
regions  that  Locusts  are  found  in  numbers  sufficient  to  do  any  consid¬ 
erable  damage.  The  western  part  of  our  country  is  the  only  portion 
of  it  that  has  often  been  overrun  by  these  insects. 

Most  varieties  of  the  Locust  lay  their  eggs  in  holes,  which  the  fe¬ 
males  have  dug  in  the  ground,  by  means  of  the  hooks  or  claws  at 
the  end  of  their  bodies.  These  holes  extend  about  two  inches  below 
the  surface.  The  young  hatch  in  the  spring.  At  first  they  have  no 
wings,  but  crawl  about,  eating  grass  and  growing  very  fast.  In  the 
crawling  stage,  which  lasts  from  forty-five  to  fifty  days,  the  little  in¬ 
sects  shed  their  skin  several  times,  developing  at  last  into  perfect 
Locusts,  with  thin,  delicate  and  often  beautifully  colored  wings.  They 
have  very  large,  strong,  hind  legs,  which  give  them  great  power  in 
leaping.  Their  jaws  are  strong,  sharp  and  jagged.  When  at  rest, 
their  wings  are  disposed  in  straight  folds.  They  fly  very  well,  but  are 
often  conveyed  by  the  winds  to  greater  distances  than  they  would  be 
able  to  go  unaided. 

The  song  of  the  Locust,  as  you  well  remember,  is  not  a  particu¬ 
larly  elaborate  one.  He  merely  raises  his  hind  legs  and  with  them 
scratches  his  wings  a  few  times  with  regular  strokes,  the  number  of 
strokes  varying  from  seven  to  sixteen.  In  bright,  sunny  weather  the 
little  songsters  are  merriest,  and  then  they  scrape  rapidly  the  little 
violins  provided  by  nature. 

Probably,  you  would  like  to  hear  how  the  Sprinkled  Locust  builds 
her  nest.  If  you  should  see  one  in  the  act,  you  might  be  tempted 
to  believe  that  it  was  a  Locust  growing  out  of  a  stick.  This  insect 
makes  its  nest  in  half-decayed  wood.  To  do  this,  the  female  is  com¬ 
pelled  to  bore  deep  holes  in  logs,  the  under  side  of  boards  or  any 
soft  wood  lying  on  the  ground,  for  she  always  avoids  wood  in  an 
upright  position.  The  wood  must  be  firm  enough  to  keep  the  eggs 
in  place,  and  soft  enough  to  absorb  sufficient  moisture  to  aid  in 
hatching  them. 

About  fourteen  or  sixteen  eggs  are  laid  in  each  nest,  and  are 
placed  aslant,  one  upon  another.  To  accommodate  these,  the  insect 
bores  a  hole  about  an  inch  long  by  an  eighth  of  an  inch  in  diameter. 
The  apparatus  with  which  these  holes  are  made  seems  quite  inca¬ 
pable  of  such  a  task.  It  consists  of  a  pair  of  horny  hooks,  at  the  ex¬ 
treme  end  of  the  insect's  body.  These  hooks  diverge  at  the  tips,  cne 
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scraping  upward,  the  other  downward.  They  appear  to  be  about  as 
suitable  for  boring  into  wood  as  a  bent  pin,  yet  the  holes  are  per¬ 
fectly  round  and  as  smooth  as  if  bored  with  a  fine  auger. 

While  performing  her  task,  the  female  is  most  of  the  time  appar¬ 
ently  motionless,  the  action  of  the  tail  scrapers  being,  of  course, 
concealed.  The  eggs  are  packed  in  dust  in  the  completed  holes. 
Then  the  upper  part  of  each  hole  is  filled  with  a  frothy  material 
which  flows  from  the  Locust’s  body,  and  finally  the  top  is  padded 
with  a  thick  pad,  made  of  a  sticky  substance  from  her  mouth..  This 
pad  hardens  and  effectually  protects  the  eggs  until  the  early  spring, 
when  the  increased  moisture  softens  the  pad  sufficiently  to  allow  the 
young  to  push  it  out  or  eat  through  it. 

Locusts  have  been  the  cause  of  much  suffering  and  distress,  es¬ 
pecially  in  Asia  and  Africa.  Famine  and  death  have  often  succeeded 
a  visitation  of  these  pests,  for,  wherever  they  alight,  they  eat  up 
every  green  thing,  and  cause  the  ground  over  which  they  have 
passed  to  look  as  if  it  had  been  swept  by  fire. 
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When  you  hear  the  word  <(  Moth,®  no  doubt  you  are  reminded  of 
the  little  creature  that  causes  so  much  annoyance  to  the  house¬ 
keeper  by  getting  into  carpets,  woolens  or  furs,  to  which  he  is 
most  destructive.  This  is  only  one  kind  of  Moth,  however,  and  there 
are  many  other  varieties,  some  of  which  are  larger  than  our  largest 
butterflies,  while  others  are  so  small  that  they  can  scarcely  be  seen, 
except  through  a  magnifying  glass. 

Before  being  told  about  some  of  the  more  common  of  these,  it  will 
be  well  for  you  to  learn  some  of  the  ways  in  which  they  may  be  dis¬ 
tinguished  from  butterflies.  The  butterflies  are  seen  in  the  daytime, 
and  when  they  are  resting,  either  on  a  plant  or  on  the  ground,  they 
hold  their  wings  erect;  the  little  feelers  that  grow  out  of  their  heads 
are  very  slender,  and  at  the  end  of  each  of  them  is  a  small  knob. 
Now  the  Moths,  with  a  few  exceptions,  fly  after  darkness  has  begun  to 
fall;  when  they  are  at  rest  their  wings  are  flat;  and  the  little  feel¬ 
ers  that  grow  from  their  heads  have  no  knobs  at  the  ends.  You  may 
also  have  seen  the  silken  cocoons  made  by  the  caterpillars  of  the 
Moth,  unlike  those  made  by  the  caterpillars  of  the  butterfly. 

The  Five-spotted  Sphinx,  or  Hawk  Moth 

One  of  the  most  attractive  of  the  Moths  is  the  Five-spotted  Sphinx, 
or  Hawk  Moth,  that  flies  about  the  gardens  at  dusk  and  sips  the  nectar 
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from  the  sweet  blossoms,  by  means  of  its  long-  tongue.  It  darts  swiftly 
here  and  there  and  the  fluttering  of  its  wings  makes  a  noise  among 
the  flowers,  like  that  made  by  a  humming-bird.  On  this  account,  it  is 
sometimes  called  the  Humming-bird  Moth.  This  Moth  hovers  like  a 
hawk  over  the  spot  on  which  it  is  about  to  alight,  and  because  of  this 
habit  it  has  been  called  the  Hawk  Moth. 

The  name,  Five-spotted  Moth,  comes  from  the  five  orange-colored 
spots  on  each  side  of  its  body,  which  you  have  probably  noticed.  The 
color  of  its  wings  is  gray,  marked  with  black. 

In  order  to  understand  the  life  history  of  the  Moth,  we  must  trace 
it  through  much  the  same  stages  as  we  did  that  of  the  butterfly.  The 
caterpillar  of  this  Moth  may  often  be  seen  on  tomato  vines,  and  it  is 
commonly  spoken  of  as  the  tomato  worm.  It  is  from  this  crawling 
object  that  the  beautiful  Moth  develops. 

The  caterpillar  is  of  a  light-green  color,  and  has  white  stripes  on 
its  sides.  Its  tail  ends  in  a  sort  of  thorn.  When  it  attains  its  full 
size,  usually  in  the  month  of  August,  it  is  about  three  inches  in  length. 
When  its  growth  is  complete,  it  crawls  down  the  stem  of  the  plant  on 
which  it  has  been  feeding,  and  buries  itself  in  the  ground.  It  then 
packs  the  earth  about  itself  in  such  a  way  as  to  form  a  cell,  and 
after  a  short  time  it  throws  off  its  caterpillar  skin  and  becomes  a 
chrysalis  of  a  bright  brown  color.  If  you  were  to  examine  this  chrys¬ 
alis,  you  would  observe  a  structure  at  one  end  that  looks  like  a  jug 
handle.  This  is  the  case  that  contains  the  long  tongue  of  the  Moth. 
The  chrysalis  remains  in  the  ground  all  winter,  but  when  summer 
comes  it  hatches  and  the  large  Moth  leaves  the  shell  and  crawls 
to  the  surface.  If  it  makes  its  first  appearance  in  the  daytime,  it 
conceals  itself  under  leaves,  or  in  some  other  quiet  spot,  until 
evening,  when  it  flies  away,  in  search  of  the  flowers  that  furnish  it 
with  food. 

The  Clear-winged  Sesia 

If  you  have  ever  noticed  a  Moth  with  transparent  wings  and  a 
broad,  fan-shaped  tail,  flying  about  in  the  brightest  sunshine,  instead  of 
in  the  evening,  you  doubtless  observed  something  about  him  that  made 
him  quite  different  from  the  other  Moths.  When  he  wishes  to  sip 
the  honey  from  a  flower,  he  does  not  alight  upon  the  blossom  as  the 
others  do,  but  poises  himself  above  it  and  supports  himself  in  the 
air  by  keeping  his  wings  in  rapid  motion.  This  Moth  is  called 
the  Clear-winged  Sesia. 

The  Beautiful  Deiopeia 

The  prettiest  of  the  Moths  does  not  make  his  appearance  until  toward 
the  end  of  summer.  Its  fore  wings  are  yellow  and  each  has  six  white 
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stripes,  which  are  marked  with  little  black  dots.  The  hind  wings  are 
bright  scarlet  in  color,  and  have  a  wide,  irregular  border  of  black. 
The  name  of  this  little  Moth,  which  is  usually  seen  in  the  fields,  is 
the  Beautiful  Deiopeia.  When  in  the  caterpillar  stage,  it  feeds  upon 
the  leaves  of  the  blue  lupine  and  the  wild  forget-me-not. 


The  Silkworm 

The  most  interesting  member  of  the  Moth  family  is  the  one  that 
develops  from  the  Silkworm,  for  it  is  from  the  cocoon  made  by  the 
caterpillar  of  this  Moth  that  we  get  the  greater  part  of  our  silk. 
This  cocoon  is  the  covering  that  the  caterpillar  spins  for  itself,  before 
entering  into  the  chrysalis  state.  The  egg  from  which  the  silkworm 
is  hatched  is  no  larger  than  a  mustard  seed,  and  when  the  little 
creature  is  first  seen,  it  is  only  about  one-tenth  of  an  inch  in  length. 
Like  the  other  caterpillars,  it  has  a  voracious  appetite  and  grows 
rapidly.  It  is  also,  like  other  caterpillars,  in  the  habit  of  shedding  its 
skin  several  times  before  reaching  full  size.  You  will  find  this  little 
creature  feeding  on  the  leaves  of  the  mulberry-tree,  and  you  may  be 
surprised  to  know  that  it  eats  many  thousand  times  its  own  weight 
during  its  caterpillar  life.  Its  color  is  pale  green,  marked  with  darker 
spots,  and  its  head  is  black. 

On  account  of  the  value  of  the  silk  taken  from  the  cocoons  of 
these  little  creatures,  they  are  bred  and  tended  with  great  care. 
When  the  Silkworm  is  seen  to  be  ready  to  make  its  cocoon,  it  has  placed 
near  it  a  twig,  or  a  roll  of  paper,  or  some  other  hollow  article  into 
which  it  can  crawl,  and  to  which  it  can  attach  its  silken  threads. 
First,  it  spins  a  loose  covering  of  silk;  then,  inside  of  this,  a  second 
covering  of  finer  silk,  the  threads  of  which  it  glues  together  with 
gum;  and  inside  of  this,  a  lining  of  still  finer  silk,  which  is 
even  more  firmly  glued  together.  In  the  cocoon  formed  in  this  way, 
the  little  chrysalis  will  be  well  protected  from  the  rain,  wind,  and 
cold.  The  cocoon  is  about  an  inch,  or  an  inch  and  a  half,  in  length 
and  is  of  a  yellow  color.  Soon  after  it  is  finished,  the  caterpillar 
changes  to  a  chrysalis,  in  which  state  it  remains  from  two  to  eight 
weeks,  according  to  the  climate.  The  color  of  the  Moth  which  comes 
forth  from  this  chrysalis,  is  a  grayish  or  yellowish  white. 

The  value  of  the  Silkworm  has  long  been  appreciated.  It  has 
been  known  in  China  for  about  four  thousand  years,  and  from  that 
country  has  been  carried  to  many  other  parts  of  the  world.  In 
France,  Spain,  and  Italy,  many  thousands  of  people  find  employment 
in  feeding  and  caring  for  Silkworms  and  in  winding  the  silk  from 
the  cocoons. 
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The  American  Silkworm 

The  Silkworm  that  has  just  been  described  is  not  commonly  found 
in  our  country.  We  have  several  varieties  of  caterpillar,  however, 
that  form  silky  cocoons,  but  so  far  as  is  known,  only  one  that  forms 
cocoons  from  which  the  silken  threads  may  be  unwound.  This  cater¬ 
pillar  is  a  beautiful  light  green  in  color,  and  has  pale  yellow  lines  on 
its  sides;  on  each  of  the  ring-like  parts  of  its  body  is  a  little  wart, 
tinged  with  orange,  red,  or  purple.  It  is  hatched  from  the  egg  in 
June,  and  in  summer  it  is  frequently  seen  on  the  leaves  of  the  oak 
tree,  of  which  it  is  very  fond.  It  is  difficult  to  believe  that  by 
the  time  it  is  full-grown  it  has  eaten  at  least  one  hundred  and 
twenty  leaves.  During  its  period  of  growth,  it  sheds  its  skin  five 
times,  and  about  the  latter  part  of  September,  when  it  is  fully  grown, 
it  is  ready  to  make  its  cocoon.  Before  beginning  to  form  the  cocoon, 
it  spins  silken  threads,  from  one  leaf  to  another,  until  it  has  drawn 
three  or  four  leaves  around  itself,  in  such  a  way  that  they  inclose 
and  partly  conceal  the  cocoon.  Inside  of  these  leaves,  it  spins  in  all 
directions  until  it  is  completely  surrounded  by  silken  threads,  within 
which  it  spins  other  layers  of  silk,  which  it  glues  together  with  a 
gummy  substance.  You  may  wonder  how  it  is  that  the  finished 
cocoon  is  only  about  half  as  large  as  the  caterpillar  when  it  be¬ 
gins  to  spin;  but  this  is  readily  explained  by  the  fact  that  the  creature 
becomes  smaller  by  spinning,  because  the  silk  is  made  from  a  fluid  which 
flows  from  its  body.  The  cocoon  is  completed  in  four  or  five  days, 
after  which  the  caterpillar  is  changed  into  a  chrysalis,  and  remains  in 
that  state  all  winter,  sometimes  frozen  hard.  The  next  summer,  gen¬ 
erally  in  June,  the  large,  handsome  Moth  comes  forth.  This  Moth 
lays  its  eggs,  three  hundred  or  more,  on  the  under  side  of  the  oak 
leaves,  and  the  eggs  hatch  in  ten  or  twelve  days. 

The  Luna  Moth 

Another  of  the  large  moths  is  the  Luna  Moth,  which  is  sometimes 
called  <(The  Pale  Empress  of  the  Night.”  Its  wings  stretch  out  four 
or  five  inches  from  tip  to  tip,  and  extend  backward  into  a  long 
tail.  It  is  an  attractive  insect,  having  wings  of  a  delicate  light-green 
color,  on  each  of  which  is  a  clear  eye-like  spot  bordered  with  white, 
red,  yellow,  and  black. 

This  Moth  deposits  its  eggs  early  in  the  summer,  on  the  leaves 
of  trees  —  usually  selecting  the  walnut  tree.  The  caterpillar,  which, 
when  full  grown  is  two  or  three  inches  long,  is  of  a  bluish  green, 
with  a  yellow  stripe  on  each  side  of  the  body,  and  yellow  bands  on 
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the  back.  Late  in  summer,  it  draws  together  two  or  three  leaves  and 
spins  its  cocoon  inside  of  them.  The  cocoon  falls  to  the  ground  with 
the  leaves,  in  autumn,  and  remains  there  until  the  warmth  of  the 
following  spring  calls  the  Moth  to  life,  and  it  comes  forth,  a  marvel 
of  insect  beauty. 

The  Cecropia 

The  Cecropia  Moth  has  wings  that  measure  fully  six  inches  be¬ 
tween  the  tips.  They  are  of  a  dusky  brown  color,  with  clay-colored 
margins;  and  on  each  is  a  large  reddish  spot  with  a  white  center. 
The  caterpillar  of  this  Moth,  which  may  be  found  in  groves  or  near 
the  borders  of  woods,  is  about  three  inches  long.  It  is  of  a  light 
green  color,  and  its  body  is  spotted  with  red  and  yellow  warts,  armed 
with  short  bristles. 

The  Promothea 

The  Promothea  Moth  has  brown  wings,  with  a  drab  border,  which 
are  prettily  marked  with  wave-like  lines  of  red  and  white.  The  cat¬ 
erpillar  lives  on  the  leaves  of  the  sassafras  tree.  It  is  pale  green, 
with  yellow  feet,  head,  and  tail,  and  on  its  body  are  red,  yellow,  and 
blue,  warts.  The  way  in  which  it  prepares  itself  for  the  chrysalis 
state  is  very  interesting.  Before  making  the  cocoon,  in  which  it  is 
to  stay  all  winter,  the  caterpillar  spins  many  silken  strands  from  a 
leaf  to  the  twig  on  which  it  grows,  thus  preventing  it  from  falling 
to  the  ground  with  the  other  leaves  in  autumn.  It  then  spins  its 
cocoon  on  the  leaf,  after  bending  over  the  edges,  so  as  to  form  a 
complete  covering.  This  protection  enables  it  to  brave  all  the  storms 
and  blasts  of  winter. 

The  Leaf-Roller 

There  is  a  pretty  little  Moth  called  the  Leaf-roller.  He  is  very 
small,  and  has  fore  wings  that  are  prettily  striped  and  banded,  and 
sometimes  ornamented  with  little  spots  which  shine  like  polished  silver 
and  gold.  He  gets  his  name  from  a  peculiar  habit  that  he  has  while 
in  the  caterpillar  state.  He  rolls  up  the  edges  of  a  leaf  and  fastens 
them  together  with  threads  of  silk,  so  as  to  make  a  little  case  in 
which  he  lives  and  upon  which  he  feeds.  Other  little  caterpillars  live 
in  leaf  and  flower  buds,  closing  them  up  with  threads  of  silk,  and  then 
feeding  upon  the  tender  leaves. 
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INTRODUCTION 

By  J.  MERLE  COULTER ,  Ph.  D. 

Lecturer  on  Botany ,  University  of  Chicago. 

When  one  looks  at  the  plants  of  any  neighborhood,  one  discovers  that 
their  forms  are  exceedingly  diverse.  There  are  the  trees,  which 
represent  the  largest  plant  bodies;  the  shrubs  are  recognizable  by 
their  lower  stature  and  bushy,  branching  habit;  then  there  are  the  innu¬ 
merable  flowering  herbs  of  all  sorts.  It  is  just  at  this  point  that  many 
persons  are  inclined  to  stop  in  their  examination  of  plants;  but  there  are 
numerous  other  forms  which  merit  study.  There  are  the  ferns,  which 
every  one  knows;  also  the  mosses,  which  are  almost  as  well  known;  the 
lichens  are  to  be  found  everywhere;  the  mushrooms  and  toadstools  are 
conspicuous  in  certain  conditions;  while  the  thready  and  scummy  growths 
in  ponds  and  streams  are  certainly  familiar  to  those  who  have  had  any¬ 
thing  to  do  with  the  water.  The  distance  between  a  green  pond  scum, 
floating  upon  the  water,  and  a  great  tree,  rooted  in  the  soil  and  raising 
its  branches  high  into  the  air,  is  very  great,  but  there  are  plants  all  along 
the  way,  and  to  get  any  proper  notion  of  the  plant  growth  of  a  neighbor¬ 
hood,  one  must  include  the  whole  series  in  his  observation. 

Another  thing  to  be  observed  as  one  examines  the  plants  of  a 
neighborhood  is  that  they  are  not  evenly  distributed  over  the  surface  of 
the  earth.  In  some  places  trees  are  growing;  in  other  places  the  plants 
are  chiefly  grasses;  while  in  still  other  places  the  cat-tails  and  bulrushes 
are  flourishing.  This  indicates  that  the  conditions  for  living  are  not  uniform 
on  the  surface  of  the  earth,  but,  being  very  diverse,  the  groupings  of  plants 
are  also  diverse.  The  fact  is  that  plants  are  organized  into  what  we  have 
learned  to  call  societies.  Each  society  is  determined  by  certain  conditions 
which  will  admit  some  plants  and  reject  others,  just  as  the  conditions  for 
membership  provide  in  human  society.  For  example,  a  given  kind  of  for¬ 
est  is  one  kind  of  society,  a  meadow  is  another,  a  swamp  is  still  another; 
and  in  each  of  these  cases  special  kinds  of  plants  are  brought  together. 
In  field  work  to-day,  we  are  examining  these  various  societies  to  determine 
the  conditions  of  membership,  and  also  to  determine  what  plants  are  able 
to  fulfill  these  conditions.  One  curious  fact  that  is  developed  in  connec¬ 
tion  with  this  study  is  that  plants  which  are  very  nearly  related  to  one 
another  do  not  get  along  together  in  the  same  society.  This  simply 
means  that,  being  closely  related,  their  demands  are  so  nearly  identical 
that  they  become  most  intense  rivals.  For  example,  two  kinds  of  aster  or 
of  goldenrod  are  very  seldom  found  growing  in  the  same  society,  or  very 
near  together. 

In  beginning  to  examine  the  plants  of  a  neighborhood,  therefore,  one 
should  visit  them  as  though  he  were  going  into  different  communities, 
whose  conditions  of  living  and  habits  differ.  One  of  the  first  things  in  a 
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neighborhood  would  be  to  discover  how  many  distinct  societies  or  plant 
communities  are  thus  within  reach.  When  the  principal  societies  have 
been  recognized,  they  should  be  studied  from  two  standpoints,  namely, 
the  characteristic  plants  of  each  society,  and  the  conditions  which  deter¬ 
mine  the  presence  of  these  plants.  Perhaps  it  would  be  helpful  to  give 
an  illustration  or  two  in  reference  to  the  study  of  plants  composing  a 
society. 

If  a  forest  society  is  to  be  studied,  it  is  not  expected  that  one  should 
make  a  list  of  all  of  the  kinds  of  plants  found.  It  would  make  a  very 
great  difference  whether  a  certain  kind  of  plant  was  present  everywhere 
over  the  area,  or  was  represented  only  by  an  individual  or  two.  The  gen¬ 
eral  character  of  the  society  would  be  determined  by  the  abundant  plants 
and  not  by  the  occasional  ones.  The  occasional  plant  in  a  society  means 
either  an  accident,  or  that  the  conditions  are  not  very  favorable  for  it,  and 
that  it  does  not  really  belong  to  the  conditions.  Naturally,  looking  at  the 
plants  of  a  forest,  the  trees  would  be  the  most  important,  and  it  should  be 
determined  whether  the  forest  is  what  is  called  a  pure  or  a  mixed  forest. 
In  the  former  case,  some  one  kind  of  tree  would  very  much  outnumber  all 
other  kinds.  For  example,  there  are  pure  beech  forests,  pure  oak  forests, 
etc.  This  does  not  mean  that  beech  and  oak  are  the  only  trees  in  such 
forests,  but  that  they  so  far  outnumber  the  other  kinds  that  they  give  tone 
to  the  society.  In  many  regions,  however,  it  is  more  common  to  have  a 
mixed  forest,  which  is  made  up  of  several  kinds  of  trees  almost  equally 
predominant.  For  example,  a  mixture  of  maple,  elm,  walnut,  oak,  hickory, 
ash,  etc.,  is  a  common  mixture  in  the  forests  of  this  country. 

If  one  is  living  in  a  city,  where  there  is  no  real  forest  society,  the  trees 
all  being  artificially  planted,  it  is  very  easy  to  discover  vacant  lots  where 
plants  are  undertaking  to  establish  themselves.  Such  a  vacant  lot  permits 
one  to  discover  the  sort  of  plants  which  belong  to  the  conditions,  and  the 
dominant  ones  should  be  picked  out.  There  will  always  be  anywhere 
from  one  to  a  half-dozen  plants  most  conspicuous  in  the  society,  just  as  there 
are  one  to  a  half-dozen  individuals  most  conspicuous  in  any  human  so¬ 
ciety.  It  is  these  predominant  plants  that  are  the  best  indications  of  the 
conditions  of  living,  for  they  are  the  plants  that  are  most  nearly  adapted 
to  the  conditions. 

If  the  shallow  margin  of  a  pond  is  within  reach,  it  presents  during  the 
summer  an  illustration  of  one  of  the  most  interesting  of  plant  societies. 
For  example,  such  a  pond  will  be  found  to  be  fringed  with  a  thick  growth 
of  certain  reedy  plants  which  rise  up,  wand-like,  from  the  shoal  water.  In 
most  cases  it  will  soon  be  discovered  that  these  reedy  margins  are  domi¬ 
nated  by  three  types  of  plants,  namely,  the  bulrush,  the  wild  rice  and  the 
cat-tail.  Occasionally,  ponds  with  fringes  of  this  sort  gradually  fill  up,  the 
open  water  disappears,  to  be  replaced  by  a  swamp  in  which  these  domi¬ 
nant  marginal  forms  persist  more  or  less.  The  last  to  go  is  usually  the 
cat-tail,  which  is  often  found  in  clumps  in  the  wettest  part  of  any  swamp 
which  has  replaced  a  pond. 

It  must  not  be  supposed  that  any  one  area  has  but  a  single  society 
during  a  growing  season.  In  the  case  of  the  ordinary  deciduous  forest. 
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there  is  a  most  interesting  plant  society  which  passes  through  its  whole 
existence  for  the  season  before  the  trees  put  out  their  foliage.  Any  one 
knows  that  the  favorite  place  to  search  for  <(  spring  flowers w  is  in  a  forest 
of  this  kind.  Before  the  foliage  is  fully  developed,  so  as  to  cast  a  deep 
shadow  upon  everything  beneath,  these  early  spring  plants  have  seized  the 
opportunity  to  do  their  work.  Consequently,  the  forest  soil  is  covered  with 
their  delicate  and  beautiful  forms,  which  must  put  out  their  leaves  and 
flowers  and  set  their  seed,  and  get  through  their  work  for  the  whole  sea¬ 
son  before  the  forest  leaves  catch  them  with  their  shade.  After  the  real 
forest  society  is  in  full  activity,  it  is  well  known  that  the  (<  spring  flower  }> 
society  has  disappeared,  and  it  is  simply  waiting,  just  as  though  it  were 
winter,  for  the  next  time  to  come  around  when  there  is  a  combination  of 
bare  trees  and  a  little  warmth. 

Instead  of  attempting,  therefore,  to  learn  the  names  of  all  the  plants 
in  any  given  region,  it  is  far  better  to  recognize  first  the  plant  societies  or 
communities  in  any  region,  and  then  to  become  personally  and  intimately 
acquainted  with  the  representative  members  of  each  of  these  societies; 
These  illustrations  may  serve  to  indicate  the  general  method  of  looking  at 
the  plants  of  a  neighborhood.  If  a  habit  of  this  kind  is  formed,  every 
landscape  becomes  significant.  One  cannot  even  pass  through  a  region  by 
train  without  being  attracted  to  the  rapid  succession  of  societies,  and  if 
the  liome  societies  have  been  observed,  even  these  glimpses  from  the  car 
window  speak  of  the  conditions  which  obtain  and  the  probable  character 
of  the  plants  which  are  present.  Such  an  intelligent  view  of  the  earth’s 
surface  also  has  the  advantage  that  it  is  one  which  is  naturally  a  part  of 
one’s  experience,  since  landscapes  are  presenting  themselves  constantly  to 
most  people.  It  remains,  however,  to  make  some  suggestions  as  to  the 
study  of  societies  from  the  standpoint  of  the  conditions  which  determine 
them.  One  may  recognize  the  existence  of  forest  societies,  meadow  socie¬ 
ties,  swamp  societies,  etc.,  and  may  know  the  plants  which  dominate  in 
each,  but  one  should  go  farther  and  ask  at  least  a  few  questions  as  to 
the  conditions  which  determine  these  various  societies. 

/ 

One  of  the  most  prominent  conditions  is  the  amount  of  water  pre¬ 
sented  to  the  plants.  This  single  factor  will  make  all  the  difference  be¬ 
tween  a  swamp  and  a  desert,  so  that  to  determine  in  a  general  way  the 
amount  of  water  is  one  of  the  first  things  to  be  done.  It  is  easy  to  tell 
the  difference  between  the  deep  swamp  and  the  shallow  swamp  which 
dries  out  occasionally,  and  also  the  difference  between  the  moisture  of  the 
soil  of  a  forest  and  of  a  meadow.  Another  thing  to  determine  is  the  na¬ 
ture  of  the  soil,  and  one  should  learn  to  recognize  the  differences  among 
ordinary  soils.  The  soils  which  one  usually  meets  in  connection  with 
plants  may  be  roughly  grouped  under  five  heads,  namely,  sand,  clay,  lime, 
humus  and  salt  soils.  Most  of  these  names  suggest  the  character  of  the 
soil,  unless  it  be  the  word  humus.  This  means  a  soil  which  contains  a. 
large  amount  of  decayed  organic  material.  It  is  always  of  various  shades, 
from  brown  to  black,  and  is  the  kind  of  soil  that  one  always  recognizes  at 
sight  as  “rich.®  The  important  thing  to  determine  in  connection  with 
these  various  soils  is  their  power  of  receiving  and  retaining  water.  Almost 
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any  one  can  devise  a  series  of  experiments  by  which  this  can  be  deter¬ 
mined.  For  example,  one  may  know  offhand  that  a  sandy  soil  receives 
water  remarkably  well,  but  that  it  retains  it  very  poorly.  It  is  equally 
evident  that  a  clay  soil  exactly  reverses  this  character,  receiving  the  water 
with  great  difficulty,  and  retaining  it  with  tenacity. 

Another  condition  to  determine  in  connection  with  any  society  is  its 
exposure  to  light.  It  has  already  been  shown  how  certain  spring  plants 
have  been  able  to  secure  the  light  they  need  by  getting  ahead  of  the 
shade,  but  all  plants  cannot  do  this  and  all  cannot  receive  the  same 
amount  of  light.  Therefore,  certain  forms  have  learned  to  do  with  much 
less  light  than  others  and  are  known  as  shade  plants.  In  almost  any 
forest,  one  comes  across  these  shade-loving  plants  with  broad  leaves,  that 
would  be  utterly  unable  to  stand  the  glaring  sunlight.  It  is  found  that 
in  almost  any  society  plants  are  arranged  in  strata,  and  of  course  it  is  the 
highest  stratum  which  receives  the  most  light  and  the  lowest  stratum 
which  receives  the  least.  A  forest,  for  example,  presents  the  most  strata. 
If  it  be  an  open  one,  there  will  be  first  the  trees,  then  the  shrubs,  then 
the  tall  herbs,  then  the  low  herbs,  and  finally,  directly  upon  the  ground, 
mosses  and  lichens.  If  the  forest  be  a  dense  one,  such  as  a  pure  beech 
forest,  the  shade  may  be  so  complete  that  many  of  the  lower  strata  have 
become  obliterated,  and  the  forest  is  what  we  call  bare,  there  being  no 
shrubs  or  tall  herbs  even,  and  sometimes  not  even  grasses,  but  merely 
here  and  there  mosses  and  lichens. 

It  must  not  be  thought  that  any  single  cause  of  this  kind  will  determine 
a  society,  for  it  is  determined  by  a  combination  of  causes  which  are  too 
intricate  for  one  to  follow  out  minutely.  What  one  should  learn  to  recog¬ 
nize  in  the  outset  is  that,  in  a  general  way,  water  and  soil  and  light  and 
many  other  things  combine  to  make  up  the  conditions  which  determine 
the  presence  of  one  set  of  plants  rather  than  another. 

In  addition  to  the  study  of  plant  societies  in  the  way  that  has  been 
suggested,  it  is  always  of  very  great  interest  to  study  the  habits  of  individ¬ 
ual  plants;  just  as  one  who  is  visiting  a  community  for  the  first  time, 
after  he  has  become  acquainted  with  it  in  a  general  way,  settles  down  to 
note  the  habits  of  the  individuals.  It  may  be  that  some  who  live  in  cities 
will  be  able  to  study  only  this  phase  of  the  subject,  since  the  parks  which 
are  open  to  them  do  not  represent  natural  societies,  but  they  present  very 
many  plants  of  great  interest  in  their  individual  habits.  It  is  absolutely 
impossible  in  a  limited  space  to  call  attention  to  many  of  these  habits. 
Certain  things  may  be  suggested  as  worthy  of  observation,  and  if  these 
are  noted,  others  will  naturally  suggest  themselves. 

One  of  the  notable  habits  cultivated  by  many  plants  is  called  the  un¬ 
derground  habit.  This  means  that  they  possess  underground  structures  in 
which  food  is  stored,  upon  which  they  draw.  This  is  especially  prominent, 
for  example,  in  the  spring  flowers,  to  which  reference  has  been  made. 
It  will  be  noticed  that  almost  all  of  them  come  from  some  thick  under¬ 
ground  part,  such  as  a  tuber.  This  habit  enables  the  plant  to  retreat 
completely  from  any  exposure  above  ground,  and  to  come  up  again  just 
as  quickly  when  a  favorable  time  returns.  If  the  spring  flowers  had  to 
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develop  from  the  seeds,  they  would  not  be  fairly  started  before  the  foliage 
of  the  forest  would  overtake  and  stop  them.  This  underground  habit  of 
depositing  a  store  of  food  beforehand,  therefore,  enables  them  to  spring 
up  with  great  rapidity,  and  to  get  through  their  work  in  a  very  short 
season.  It  is  a  habit  which  means  not  merely  protection  during  the  un- 
favoraole  season,  such  as  winter,  but  it  chiefly  means  ability  to  do  a  great 
deal  of  work  in  a  very  short  time.  Of  course  the  scaly  buds  upon  the 
trees  are  for  the  same  purpose.  In  these  protected  buds,  the  leaves  of  the 
season  are  already  unfolding.  This  permits  the  foliage  to  appear  very 
promptly  when  a  few  favorable  days  come.  It  is  very  interesting  to  watch 
the  race  between  the  foliage  buds  of  the  trees  and  the  spring  flowers  with 
their  underground  food  store. 

An  interesting  habit  in  connection  with  trees  is  the  fall  of  leaves  and 
the  autumn  coloration.  It  should  be  noted  whether  the  leaves  are  broken 
off,  or  whether  they  do  not  really  grow  off,  no  wound  being  left  when 
they  fall.  This  habit,  which  is  known  as  the  deciduous  habit,  has  been 
cultivated  by  trees  in  answer  to  an  unfavorable  season.  For  example,  the 
leaves  when  expanded  for  work  are  very  much  exposed  and  very  delicate 
structures.  To  protect  them  through  the  cold  of  winter  would  be  a 
large  undertaking,  and  therefore  the  trees  have  learned  to  drop  them  and 
to  put  out  a  fresh  crop  the  next  season.  A  habit  which  contrasts  strongly 
with  this  may  be  observed  in  the  case  of  the  pines  and  their  allies.  They 
are  called  evergreen  trees,  because  the  leaves  persist  during  the  winter. 
The  pine  and  its  friends  have  concluded  that  they  will  protect  their 
leaves,  rather  than  put  out  an  entirely  new  crop  each  season.  In  order  to 
protect  the  leaves,  however,  they  are  made  with  a  very  small  exposure  of 
surface,  so  that  they  are  reduced  to  needles,  and  they  are  also  made  al¬ 
most  as  hard  as  bone.  It  is  well  known  that  this  great  reduction  of  sur¬ 
face,  and  the  hard  texture,  diminish  very  much  the  amount  of  work  which 
a  leaf  can  do.  Therefore  this  protection  *from  the  winter  has  been  at  the 
expense  of  work,  so  that  when  the  growing  season  comes,  the  protected 
leaves  are  not  the  kind  which  can  do  much  work.  The  deciduous  trees, 
however,  can  have  broad  and  delicate  leaves,  so  that  an  abundance  of 
work  can  be  done  during  the  working  season.  I  fancy  that  if  one  comes 
to  reckon  up  the  actual  amount  of  work  •  accomplished,  the  balance  will 
be  in  favor  of  the  deciduous  trees. 

There  are  many  things  to  be  observed  in  connection  with  autumn 
coloration,  but  very  little  is  understood  as  yet  as  to  its  significance.  Ob¬ 
servations  which  can  be  made  and  which  will  be  useful  are  as  follows: 
What  are  the  conditions  of  moisture  and  temperature  in  those  seasons 
when  the  autumn  colors  are  brilliant,  and  in  those  other  seasons  in  which 
they  are  pale  ?  In  other  wrords,  how  do  these  seasons  differ  from  one 
another  in  the  conditions  for  plant  growth?  Another  thing  to  observe  is 
the  time  w'hen  different  trees  begin  to  put  on  their  autumn  coloration.  Is 
the  time  the  same  for  the  same  kind  of  tree  every  season,  or  is  it  related 
somewhat  to  the  increasing  chill  in  the  air  ?  Are  the  red  and  yellow  col¬ 
ors  mixed  on  all  trees,  or  are  they  sometimes  pure?  Are  they  mixed  or 
pure  in  all  parts  of  a  single  tree  ?  If  not,  are  these  related  to  the  differ- 
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ent  sides  of  a  tree,  or  to  the  more  exposed  and  deeper  parts  of  the  tree  ? 
Such  questions,  carefully  answered  for  large  areas  through  several  seasons, 
will  bring  to  us  much  information  that  is  needed. 

The  relation  of  plants  to  light  is  of  very  great  importance,  and  may 
be  observed  in  any  region.  It  is  true  in  general  that  leaves  cannot  endure 
very  intense  light,  and  must  have  various  ways  of  protecting  themselves. 
For  example,  in  almost  any  region  what  are  known  as  compass  plants 
may  be  found,  in  which  the  leaves  turn  edgewise  when  the  plant  is  in  an 
exposed  situation.  In  turning  edgewise,  the  leaf  presents  the  least  exposure 
to  the  mid-day  sun,  and  therefore  the  hottest  sun,  and  its  flat  faces  are  ex¬ 
posed  to  the  least  intense  rays  of  light,  namely  those  of  morning  and 
evening.  It  was  once  thought  that  this  pointing  of  the  leaves  to  the 
north  or  south  had  some  mysterious  connection  with  magnetism,  but  the 
pointing  in  those  directions  is  due  to  the  fact  that  the  sun  rises  in  the  east 
and  sets  in  the  west,  and  the  flat  surfaces  of  the  leaf  must  face  those  di¬ 
rections.  If  one  has  access  to  sensitive  plants,  it  will  be  instructive  to 
note  how  their  leaves  move  and  fold  up  in  response  to  intense  light,  as 
well  as  in  response  to  a  touch.  It  is  well  to  be  continually  examining  in¬ 
dividual  plants  from  the  standpoint  of  their  relations  to  light.  How  do  the 
leaves  of  any  plant  avoid  shading  one  another  ?  If  the  leaves  are  in  dan¬ 
ger  of  being  exposed  to  too  intense  light,  how  do  they  avoid  exposing 
their  surfaces  fully  to  the  danger  ?  When  an  ivy  is  creeping  up  a  wall, 
or  a  woodbine  up  a  tree,  how  is  it  that  all  the  leaves  are  brought  over  to 
one  side  and  form  a  sort  of  mosaic  ?  It  must  not  be'  understood  that  any 
plant  is  able  to  adapt  itself  completely,  but  it  does  the  best  it  can,  and,  as 
a  rule,  averages  well. 

It  is  interesting  to  notice  how  light  not  only  influences  the  position  of 
leaves,  but  how  it  also  very  evidently  influences  the  direction  of  stems. 
For  example,  a  few  plants  set  in  a  window  so  that  they  are  illuminated 
chiefly  on  one  side  will  show  how  strongly  many  of  the  stems  bend  toward 
the  light. 

The  observation  of  plants  in  connection  with  drought  is  also  important 
and  interesting.  When  a  season  of  drought  comes,  plants  have  all  sorts  of 
devices  to  resist  it.  The  danger  is  in  the  leaf  exposure,  for  if  the  leaves 
dry  out  the  plant  is  killed.  As  a  consequence,  there  is  an  attempt  to 
fold  the  leaves  together,  or  to  roll  them  up,  or  to  do  something  to  dimin¬ 
ish  the  surface  of  exposure. 

One  does  not  need  to  wait  the  coming  of  a  season  of  drought  to  make 
these  observations,  for  a  few  plants  brought  into  the  house  and  neglected, 
so  far  as  water  is  concerned,  will  show  all  of  the  attempts  to  resist  drought. 

Illustrations  of  this  kind  might  be  multiplied  indefinitely,  and  a  great 
deal  could  be  said  in  reference  to  the  habits  of  plants  in  scattering  their 
seeds,  in  securing  the  visits  of  insects  to  the  flowers,  in  arranging  for 
floating  in  water,  in  learning  to  live  in  regions  which  are  continually  dry, 
etc.  These  things,  however,  will  occur  naturally  as  the  effort  to  observe 
is  made.  One  question  will  suggest  another,  and  so  on  until  the  plants  of 
the  neighborhood  become  a  mass  of  interrogation  marks  to  the  intelligent 
observer. 
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PRESERVATION  OF  FLOWERS  AND  PLANTS 
he  reason  why  flowers  last  so  much  longer  on  the  stem  than  after 


l  they  are  cut  may  be  very  simply  explained.  While  growing  on 
the  stem,  the  large  amount  of  evaporation  from  the  surface  of 
the  leaves  is  compensated  for  by  the  supply  of  moisture  from  the 
roots.  When  cut,  this  supply  of  moisture  is  stopped,  while  evaporation 
from  the  leaves  continues.  Hence  the  custom  of  putting  cut  flowers 
into  water.  But  the  maimed  stems  possess  only  a  very  limited  power 
of  sucking  up  water,  and  hence  they  wither  quickly.  A  certain  cool¬ 
ness  of  temperature,  together  with  a  supply  of  moisture,  will  keep 
flowers  fresh  for  a  much  longer  time  than  the  supply  of  moisture 
alone,  the  surface  of  the  leaves  being  thus  exposed  to  the  smallest 
amount  of  evaporation  by  heat,  hence  the  tight,  moisture  producing 
receptacles  in  which  flowers  are  kept  by  florists. 

If  you  would  experiment  on  a  very  small  scale  in  keeping  out 
surplus  air  and  supplying  moisture,  put  a  rose  or  bud  in  a  dish  of 
water  and  set  a  tumbler  over  it.  To  experiment  on  a  larger  scale, 
fill  a  flat  rimmed,  porcelain  dish  with  water;  in  the  water  set  a  vase 
of  flowers  and  over  the  whole  place  a  bell  glass,  with  its  rim  in  the 
water.  The  air  surrounding  the  flowers  being  confined  beneath  the 
glass,  will  be  kept  moist  by  the  air  that  rises  from  it  in  vapor,  and 
the  flowers  may  thus  preserve  all  their  freshness  and  beauty  for  weeks; 
moreover,  the  water  as  it  condenses  will  run  down  the  sides  of  the  bell 
«-lass  and  back  into  the  dish.  If  means  were  devised  to  inclose  the 
water  on  the  outside  of  the  glass,  so  as  to  prevent  its  evapora¬ 
tion  into  the  air  of  the  room,  the  atmosphere  around  the  flowers  would 
remain  continually  moist  and  the  flowers  keep  for  an  indefinite  time. 

The  following  is  a  well-tried  method  of  preserving  flowers  for  a 
long  time.  Dip  them,  as  soon  as  gathered,  in  perfectly  liquid  gum 
water,  and,  after  allowing  them  to  drain  for  two  or  three  minutes, 
arrange  them  in  a  vase  to  your  taste.  The  gum  gradually  forms  a 
transparent  coating  on  the  surface  of  the  petals  and  stems,  and  thus 
preserves  their  color  and  shape  long  after  they  have  become  dry  and 
dead. 

To  restore  cut  flowers  that  are  faded  and  drooping,  immerse 
them  half-way  up  their  stems  in  very  hot  water,  and  let  them  remain 
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in  it  until  it  cools.  The  parboiled  portion  of  the  stems  must  then  be 
cut  off  and  the  flowers  placed  in  clear,  cold  water.  Not  all  flowers,  how¬ 
ever,  will  respond  to  this  treatment.  Some  will,  and  will  keep  fresh 
looking  for  several  davs;  others  succumb  to  the  treatment  at  once. 
Indeed,  there  are  individual  flowers  which  seem  to  resist  and  defy  any 
process  of  preservation.  Experiment  is  the  best  guide  in  discovering 
which  these  are. 

A  very  successful  method  of  preserving  not  only  flowers  but  whole 
plants  and  shrubs,  of  the  most  difficult  kind,  was  discovered  and  prac¬ 
ticed  some  years  ago  in  Germany,  and  was  first  made  known  in 
England  and  America  through  Selmar  Schonland,  of  Oxford. 

The  flowers  or  plants,  to  be  preserved  are  put  into  water  saturated 
with  sulphuric  acid,  to  which  methylated  alcohol  (ordinary  strength)  is 
added,  in  the  proportion  of  one  part  of  alcohol  to  three  of  water.  Plants 
with  thick  leaves  are  left  in  the  fluid  for  a  day,  or  a  day  and  a  half 
—  according  to  their  thickness;  delicate  flowers,  vines,  ferns,  etc.,  from 
five  minutes  to  half  an  hour  —  according  to  the  texture  of  plant  or 
flower. 

The  specimens  are  then  removed  and  the  fluid  on  their  surface  is 
left  to  evaporate  by  exposure  to  the  sun  or  to  artificial  heat,  and  when 
evaporation  is  complete,  the  specimens  are  removed  and  placed  between 
sheets  of  drying  paper,  in  the  usual  way.  As  a  rule  it  is  not  neces¬ 
sary  to  change  the  paper.  Treated  in  this  way  plants  retain  from  the 
first  their  natural  colon;  or  it  sometimes  happens  that  the  color  changes 
slightly  at  first,  or  even  disappears  altogether,  and  is  regained  in  a 
short  time.  Flowers  when  submitted  to  this  process  lose  scarcely  any 
of  their  natural  splendor.  The  most  difficult  part  of  the  treatment 
in  the  case  of  delicate  flowers  and  foliage,  is  the  laying  out  of  the 
parts  on  drying  paper  after  treatment  in  the  solution.  This  calls  for 
care  and  patience. 

This  process  is  said  to  not  only  preserve  color  but  also  to  hasten 
the  drying  of  the  plants.  The  thick  stems  of  the  Euphorbia  globosa 
were  found  to  dry  completely  in  three  days,  the  juicy  and  thick 
rosettes  of  species  of  Echeveria  crassula  and  Semper  vivuin  in  two. 
The  fleshy  inflorescences  of  the  Arum  order  dried  in  one  day,  and  all 
kept  their  natural  color  completely,  or  nearly  so.  Plants,  too,  which 
usually  turn  black  in  drying,  such  as  the  Tooth  Wart,  and  others, 
when  treated  in  this  way,  kept  their  natural  color.  A  solution,  once 
made,  can  be  used  several  times,  so  that  the  process  is  neither  unduly 
troublesome  nor  expensive. 

Another  and  older  method  is  to  dust  powdered  salicvlic  acid  on 
plants,  as  they  lie  in  the  press,  and  remove  it  again  with  a  brush 
when  the  flowers  are  dry.  Red  flowers  in  particular  are  well  pre- 
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served  by  this  agent.  Flowers  may  be  beneficially  exposed  to  a  solu¬ 
tion  of  one  part  salicylic  acid  in  fourteen  parts  alcohol,  by  means  of 
blotting  paper  or  cotton  wool  soaked  in  the  liquid  and  placed  above 
and  below  the  flowers.  Dr.  Schouler  long  ago  recommended,  in  the 
(<  Gardener’s  Chronicle, w  the  use  of  sulphuric  acid  for  preserving  color, 
and  suggested  that  in  the  case  of  delicate  flowers,  they  might  be 
placed  loosely  between  sheets  of  vegetable  parchment  before  immer¬ 
sion  in  the  liquid,  as  this  tended  to  preserve  their  natural  form.  If 
the  stems  of  flowers  be  set  in  water  in  which  twenty-five  grains  of 
sal  ammoniac  have  been  dissolved,  they  can  be  preserved  for  from 
fifteen  to  thirty  days.  To  preserve  them  for  several  months,  dip  them 
in  a  perfectly  liquid  gum  water  and  drain,  as  described  earlier  in  this 
article,  so  that  the  gum  may  form  a  complete  coating  when  dry.  Any 
flower  can  be  preserved  for  at  least  two  weeks  by  putting  a  little  salt¬ 
peter  or  carbonate  of  soda  in  the  water  in  which  it  is  left  standing. 

The  Herbarium  is  Hortus  Siccus — literally,  a  dry  garden;  and 
whether  its  range  be  small  or  large,  it  should  be  complete  as  far  as 
it  goes.  Each  plant  introduced  into  it  should  have  all  its  parts: 
flowers,  buds,  leaves,  roots,  seeds.  In  the  case  of  certain  plants  being 
too  large,  branches  from  them,  with  some  of  the  main  roots,  should 
be  introduced  in  a  way  to  give  an  idea  of  the  complete  plant. 
Wherever  the  roots  are  too  thick  they  can  be  sliced,  from  the  side 
which  is  to  lie  on  the  drying  paper. 

Before  attempting  a  practical  herbarium  of  one’s  own,  it  is  a  good 
plan  to  study  the  make-up  of  the  best  herbariums  in  your  vicinity. 
In  these  days  every  town  and  village  has  one.  One  does  not  need  to 
travel  to  the  British  Museum,  or  the  famous  Gardens  of  Kew,  and  see 
one  hundred  thousand  species,  and  all  the  numerous  specimens  from 
these,  in  order  to  make  up  a  very  creditable  home  collection.  But  it 
is  well  to  see  how  specimens  are  mounted  by  professional  workers,  and 
how  the  shelves  and  closets,  in  which  specimens  are  laid,  are  arranged. 

Always  have  on  hand  plenty  of  paper, —  soft,  unsized,  bibulous  paper, 
such  as  common  newspapers  are  printed  on, —  or  blotting  paper.  Ex- 
perts  have  recommended  the  stitching  together  of  a  dozen  or  so  sheets 
into  a  book  called  a  dryer.  Fold  each  specimen  in  a  single  sheet 
between  driers,  under  as  much  weight  as  the  specimen  will  bear 
without  crushing  it.  Change  the  driers  every  day,  or  oftener,  if  neces¬ 
sary,  for  about  a  week.  Some  plants  turn  black  in  the  drying.  These 
are  often  dried  by  artificial  heat,  under  pressure,  before  a  fire  or  in  a 
moderately  heated  oven,  the  process  not  lasting  more  than  a  few 
hours. 

The  paper  on  which  specimens  are  fastened,  after  they  are  dried, 
is  usually  seventeen  inches  long  and  a  foot  wide.  On  each  sheet 
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should  be  written,  at  the  left-hand  corner,  the  name  of  the  specimen, 
the  date  on  which  it  was  collected,  and  any  other  information  relat¬ 
ing  to  it  or  its  species.  The  specimen  should  be  fastened  with 
little  slips  of  paper,  touched  with  hot  glue;  or  by  a  leaf  or  stem  of 
the  specimen  itself.  The  lighter  the  fastening  the  better,  provided 
it  will  hold.  In  order  to  keep  away  moths,  an  alcoholic  solution  of 
mercuric  chloride,  applied  with  a  brush  to  specimens  before  they  are 
mounted,  has  been  found  effective.  And  if  they  are  afterward  put 
away  in  layers  in  a  closet,  it  is  well  to  tie  a  piece  of  camphor  in  a 
muslin  bag  and  hang  this  inside  the  closet.  In  putting  away  speci¬ 
mens,  always  write  the  name  of  the  genus  on  the  corner  of  the  book 
in  which  the  specimens  are  laid. 

Experience  is  always  the  best  teacher,  and  as  individuality  enters 
into  everything  that  is  done,  each  one’s  experience  is  apt  to  be  a 
little  different,  and  an  observant  w’orker  always  discovers  little 
touches  and  side  aids  by  which  he  can  assist  himself.  But  if  refer¬ 
ences  to  authorities  are  required,  consult,  on  general  topics,  De  Can¬ 
dolle,  Endlicher,  Bentham  and  Hooker;  for  ferns,  Hooker  and  Baker, 
and  for  mosses,  Muller. 

A  mixture  of  gum  arabic  and  gum  tragacanth  is  recommended  by 
some  as  preferable  to  ordinary  glue  for  fastening  specimens.  To 
keep  away  insects  and  vermin  from  specimens,  the  following  mixture 
has  also  been  found  effective:  Liquid  solution  made  from  one  quarter 
of  a  pound  each  of  corrosive  sublimate  and  carbolic  acid,  in  one 
gallon  of  methylated  spirits;  brush  this  over  the  plants. 

Some  recommend  very  delicate  plants  to  be  mounted,  like  minute 
sea  mosses,  on  glass,  so  that  they  may  not  be  disturbed  or  broken 
in  examining  them,  and,  with  the  microscope  they  can  be  perfectly 
seen  through  the  glass. 

Always  collect  plants  or  flowers  on  a  dry  day.  Morning  is  the 

best  time  for  doing  so.  The  fact  that  you,  yourself,  may  enter  into 

the  occupation  with  more  zest  may  be  a  matter  worth  considering; 

but  the  important  thing  is  that  the  flowering  plant  is  at  its  best  in 

€ 

the  morning.  Flowers  have  awakened  after  a  night’s  rest  and  are 
bright  and  alert,  whereas  if  you  wait  until  the  afternoon  you  may  dis¬ 
cover  them  showing  signs  of  an  inclination  for  an  afternoon  nap. 
Half  the  inhabitants  of  wood  or  field  show  this  tendency.  Some  of 
them  half  close  their  petals  at  noon,  and  you  should  not,  by  prefer¬ 
ence,  pick  them  in  this  state.  In  order  to  have  a  good  specimen,  you 
should  select  the  flower  at  its  best  and  sacrifice  the  plant  while  in 
vigorous  life. 

Many  lilies  show  a  tendency  to  curl  up  in  the  afternoon.  Of  these 
may  be  mentioned  the  many-hued  Iris  family,  the  fringed  Gentian,  all 
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the  Convolvulus  family,  wild  Orchids  and  others.  Even  a  slight  ob¬ 
servation  of  their  habits  will  soon  show  which  should  be  gathered  in 
the  morning  and  which  may  be  left  for  afternoon.  If  gathered  flower¬ 
ing  plants  cannot  be  prepared  for  the  press  immediately  after  reaching 
home,  it  is  best  to  set  those  whose  flowers  droop  most  readily  into 
water  in  which  there  has  been  thrown  a  crumb  of  saltpeter,  or  bi¬ 
carbonate  of  soda,  and  leave  them  there  until  they  are  mounted.  But 
never,  if  you  pan  avoid  it,  wet  the  petal  of  the  flower  you  are  about 
to  mount.  It  is  always  best  to  bring  home  with  the  plant  a  little  of 
ifs  own  earth  around  the  roots.  This  helps  to  keep  it  fresh. 

In  starting  out  to  collect  plants,  it  is  not  necessary  to  go  heavily 
loaded.  A  trowel  or  tiny  spade  and  a  basket  is  all  that  is  absolutely 
necessary.  If  the  basket  has  straps  so  that  it  can  be  slung  over  the 
shoulders  during  a  tramp  through  the  woods,  so  much  the  better.  In 
searching  for  early  spring  flowers,  such  as  hepatica,  sanguinaria,  anem¬ 
one,  saxifrage,  or  later,  arbutus,  it  is  well  to  remember  to  go  warmly 
clad  and  have  the  feet  well  protected.  These  delightful  little  flowers 
have  a  trick  of  hiding  sometimes  under  patches  of  belated  snow  in 
Northern  woods,  and  at  any  time  court  moist  places.  In  summer 
these  cool  nooks  wear  a  different  face  and  are  grateful  to  the  tramp¬ 
ing  amateur  botanist. 


In  selecting  specimens  of  ferns,  it  is  our  own  delicate  and 
varied  wood  ferns  that  are  most  desired  by  collectors.  These  are 
associated  with  the  most  beautiful  portions  of  the  world’s  surface, 
and  make  the  most  graceful  of  its  garments.  They  love  to  grow  in 
shady  places  and  near  running  water,  and  in  porous  soil  where  their 
roots  can  have  free  play.  They  shoot  out  of  fibrous,  peaty  land,  or 
the  spongy  mold  under  trees  whose  fallen  leaves  feed  them.  Here 
you  may  look  for  growths  both  large  and  small,  the  rose-shaped 
sturdy-rooted  varieties,  as  well  as  the  filmy  leaves  of  the  maidenhair 
and  spleenwort.  A  basket  or  box  and  a  small  spade  or  trowel  form 
the  equipment  necessary  for  collecting  ferns  of  ordinary  size;  for 
large  growths,  of  course,  a  suitable  vehicle  is  necessary  for  their  trans¬ 
portation. 

Those  who  have  not  tried  the  process  are  apt  to  think  the  pres¬ 
ervation  of  ferns  a  much  more  difficult  task  than  it  really  is.  A 
gentleman  who  had  spent  years  in  the  service  of  a  great  herbarium 
in  Europe,  told  the  writer  recently  that  he  found  ferns  one  of  the 
easiest  plants  to  cure.  <(  All  it  requires,  ®  he  said,  “  is  simple  blotting 
paper  —  or  even  soft,  common,  brown  paper  will  do  —  of  proper  size, 
smooth  and  unwrinkled,  and  lightness  of  touch  on  the  part  of  the 


2808 


PRESERVATION  OF  FLOWERS  AND  PLANTS 


operator.  Lay  your  fern  on  the  paper,  smooth  out  every  leaf  and 
hair  thread,  bringing  the  veining  into  full  view  and  keeping  the 
frond  heads  intact.  Be  careful  also  to  preserve  the  correct  shape  of 
the  plant  as  it  grows.  When  perfectly  prepared,  lay  over  it  another 
sheet  of  paper,  and  cover  with  a  press,  according  to  the  size  and 
texture  of  the  plant.  For  a  very  delicate  fern,  a  weight  of  stiff  paper 
is  better  than  a  board,  and  to  keep  this  steady,  bits  of  rock,  or 
other  light  weights,  can  be  laid  on  it.  As  the  juice  of  the  plant 
soaks  in,  the  paper  will  become  wet  and  discolored.  It  is  only  a 
matter  of  care  and  intelligence  to  lift  and  loosen  the  plant  with  the 
fingers,  or  a  thin  blade,  if  necessary,  and  to  adjust  the  fresh  paper 
underneath  so  that  the  fern  may  be  gently  slipped  upon  it.  A  few 
days  will  dry  a  fern.  In  fastening  it  on  the  paper  on  which  it  is  to 
remain,  use  very  little  of  the  sticking  liquid;  a  touch  or  two,  the 
very  slightest,  on  leaf  or  stem,  is  enough  to  make  it  adhere;  the 
fewer  the  better,  if  you  would  keep  the  plant  looking  natural.® 
Foreign  ferns  that  have  been  naturalized  and  grown  in  pots,  garden 
or  greenhouse,  may  be  cured  in  the  same  way  as  native  ferns  from 
the  wood. 

In  searching  for  ferns,  if  you  would  procure  variety,  you  must 
not  confine  yourself  to  one  locality.  There  are  differences,  even  in 
the  same  fern,  when  one  is  grown  in  the  deep  wood  and  the  other 
around  the  root  of  a  tree  in  the  open.  No  instruction  on  the  subject 
can  teach  like  personal  experience,  and  the  collector  who  would  have 
ferns  in  variety  must  seek  them  where  they  grow.  One  of  the 
charms  of  collecting  is  the  surprises  you  will  come  upon,  and  a 
beautiful  fern  found  unexpectedly  is  of  much  more  value  to  the 
finder  than  any  number  of  labeled  specimens. 
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TREES  AND  FRUITS 

THE  MAPLE 

Acer 

Tiie  Maple  family  comprises  ten  or  more  varieties,  all  of  which  are 
worthy  of  special  mention.  They  are  the  handsomest  of  our 
shade  trees,  and  among  the  most  valuable  for  commercial  pur¬ 
poses.  They  are  rapid  in  growth,  and  when  given  sufficient  space,  ex¬ 
tend  their  branches  symmetrically  in  all  directions.  The  foliage  is 
remarkably  beautiful,  the  leaves  changing  color  with  the  seasons.  In 
spring  they  are  a  light,  delicate  green,  darkening  as  summer  advances, 
and  with  the  first  frost  of  autumn  assuming  brilliant  shades  of  red,  yel¬ 
low  and  orange.  These  leaves  can  be  preserved  in  shape  and  color  by 
dipping  in  warm  white  wax  and  pressing  with  a  hot  iron. 

The  shape  of  the  leaf  is  broad  at  the  base,  dividing  toward  the 
top  in  three  parts,  which  end  in  points.  The  edge  of  the  leaf  is  notched 
at  intervals.  It  has  closely  traced  veins,  which  are  darker  in  hue  than 
the  young  leaf,  but  lighter  than  the  older  one,  thus  creating  a  notice¬ 
able  contrast. 

The  Sugar  Maple,  known  to  botanists  as  Acer  Saccharinum ,  is 
one  of  the  most  valuable  trees  in  America.  Its  average  height  is 
from  fifty  to  sixty  feet,  but,  under  favorable  conditions,  it  frequently 
grows  to  seventy  and  eighty  feet.  In  diameter  it  ranges  from 
eighteen  inches  to  four  feet.  It  somewhat  resembles  the  English 
oak  in  the  fc  n  of  its  trunk  and  the  density  of  its  foliage. 

The  flowers  which  appear  on  the  Sugar  Maple  in  April  and  May 
are  small,  of  a  pale  greenish  yellow,  and  are  suspended  by  slender, 
drooping  peduncles  This  tree  grows  principally  in  the  northern  and 
middle  states,  but  is  found  as  far  south  as  Georgia.  It  responds 
quickly  to  cultivation,  and  is  prized  not  only  for  its  fine  wood, 
but  for  the  delicious  sugar  and  syrup  made  from  the  sap.  Trees  do' 
not  live  long  which  are  yearly  deprived  of  their  sap,  for  which  rea¬ 
son  people  who  follow  the  industry  of  sugar-making  should  add 
young  trees  frequently  to  take  the  place  of  those  which  die  and  are 
cut  down  and  sold  for  timber  and  fuel.  The  life  of  the  Sugar  Maple 
depends  largely  upon  the  care  and  treatment  given  to  the  tree,  that 
is  yearly  robbed  of  its  lifeblood.  The  Black  Maple  is  a  variety  of 
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the  common  Sugar  Maple,  with  no  distinguishing  difference,  except 
that  the  leaf  is  finely  covered  with  down  on  the  under  side,  and  the 
bark  is  much  darker  in  color. 

The  Silver  or  White  Maple  is  most  common  along  river  banks, 
and  is  found  from  Maine  to  western  Florida  and  in  Dakota  and  the 
Indian  Territory.  It  grows  very  tall,  and  has  long  spreading  branches, 
which  droop.  The  wood  is  white,  soft  and  of  little  value.  The  Silver 
Maple  receives  its  name  from  the  appearance  of  its  leaf,  which  is 
silvery  white  on  the  under  side.  The  leaves  are  longer  than  those 
of  the  Sugar  Maple. 


STRIPED  MAPLE 

Acer  Pennsylvanicum 

The  Acer  Pennsylvanicum  derives  its  name  of  Striped  Maple  from 
its  vertically  striped  bark.  This  bark  is  smooth,  with  light 
green  and  reddish  gray  or  brown  stripes,  which  distinguishes 
it  from  the  other  Maples.  It  is  a  small,  slender  tree,  which,  in 
some  parts  of  the  country,  is  looked  upon  as  a  shrub.  In  other 
portions,  where  it  is  cultivated  and  grafted,  it  grows  more  rapidly, 
and  reaches  a  height  of  from  thirty-five  to  forty  feet.  It  is  found 
throughout  the  country  from  Nova  Scotia  westward,  and  southward 
to  Georgia  and  Tennessee.  In  the  latter  state  it  reaches  its  greatest 
size. 

The  branches  of  the  Striped  Maple  are  very  slender  and  upright. 
The  leaves  are  tooth-edged  and  fine;  they  are  said  to  resemble  the 
foot  of  a  goose  in  shape,  the  outline  widening  toward  the  summit 
and  dividing  into  three  clear-cut  lobes.  The  flowers  are  a  bluish 
green,  the  buds  appearing  in  May  or  June.  The  seeds  have  large, 
divergent,  pale  green  wings  and  hang  in  long  clusters. 

The  Striped  Maple  seems  to  be  of  a  sensitive,  shrinking  nature, 
always  striving  in  its  wild  state  to  hide  under  the  shade  of  taller 
trees,  whose  large  branches  offer  protection  from  the  storms  and  the 
hot  rays  of  the  sun.  In  New  England,  this  tree  was  frequently 
called  the  Moosewood,  because  in  spring  deer  browsed  on  the  young 
shoots. 

The  wood  is  of  very  little  commercial  value,  the  tree  being 
prized  merely  for  its  ornamental  beauty.  In  the  autumn,  the  leaves 
of  the  Striped  Maple  are  a  bright  yellow,  which  forms  a  pleasing 
contrast  to  the  varieties  of  gorgeous  red  worn  by  its  sister  Maples. 
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THE  RED  MAPLE 


Acer  Rub  rum 


he  Acer  Rubrum ,  Red  Flowered  Maple,  is  very  beautiful  when  it 


i  is  in  a  state  of  cultivation,  but  has  a  shaggy  appearance  when 
uncared  for.  It  has  a  wider  range  of  growth  than  the  Sugar 
Maple,  which  it  somewhat  resembles.  It  never  attains  the  height  of 
its  sister  tree,  but,  having  an  abundance  of  foliage,  and  being  the 
first  to  blossom  in  the  spring,  it  is  a  general  favorite  for  shade.  Its 
growth  is  rapid,  and  it  is  easily  transplanted  without  injury.  This 
tree  was  first  cultivated  in  England  by  John  Tradescant,  Jr.,  in  1646, 
at  South  Lambeth,  near  Vauxhall.  In  America,  its  range  extends 
from  the  Gulf  of  Mexico  to  the  northern  states;  it  thrives  in  the  dif¬ 
ferent  climates  and  is  evidently  able  to  adapt  itself  to  the  cold  and 
heat  without  affecting  its  nature.  The  flowers  are  of  a  beautiful 
deep  red.  These  unfold  about  two  weeks  before  the  leaves.  The 
leaves  are  smaller  than  those  of  the  Sugar  or  Silver  Maple  but  are 
similar  in  shape.  They  are  darker  in  color,  having  a  reddish  tinge. 
The  wood  has  but  little  strength  and  speedily  decays  when  exposed 
to  alternate  moisture  and  dryness.  It  is  used  in  carving,  and  for 
articles  which  do  not  require  hard  wood.  As  a  fuel  its  value  is 
small,  owing  to  the  quantity  of  its  <(  heart  wood. w 


NORWAY  MAPLE 


Platanoides 


he  Norway  Maple,  Platanoides ,  has  been  introduced  into  this  coun¬ 


try  and  is  one  of  the  handsomest  Maples,  highly  cultivated  as 


an  ornamental  shade  tree.  It  is  very  desirable  in  large  grounds, 
parks,  driveways  and  along  the  avenues  in  small  towns.  It  is  similar 
in  shape  to  the  Sugar  Maple,  rounded  in  outline,  with  an  abundance 
of  brilliant  foliage.  This  tree  loves  the  sunshine,  eagerly  absorbing 
the  summer  rays  through  its  broad,  thin  leaves,  which  are  smooth  and 
bright  in  color.  In  shape,  they  differ  slightly  from  those  of  the  other 
maples,  having  seven  short  lobes  sharply  serrated.  The  fruit  hangs 
in  clusters  and  forms  a  distinctive  feature  of  the  tree;  the  wings  are 
frequently  two  inches  long.  Another  feature  which  is  found  only  in 
this  member  of  the  Maple  family  is  the  milky  juice  contained  in  the 
stem  of  the  leaf.  The  commercial  value  of  the  Norway  Maple  is  of 
very  little  account,  the  tree  having  established  itself  as  a  thing  of 
beauty,  as  an  ornament  rather  than  as  a  useful  wood  to  be  hewn  into 
timber. 
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THE  JAPANESE  OR  BLOOD-LEAVED  MAPLE 

Japonicum  Atropureum 

The  Japanese  Maple  is  a  dwarf  tree  which  is  extremely  beauti¬ 
ful.  Its  foliage  is  red,  varying  from  a  light,  almost  pink¬ 
ish,  tinge  to  a  deep  crimson.  Its  flowers  are  small,  the  fruit 
smooth  and  the  lobes  of  the  leaves  are  obtuse.  The  tree  is  not  well 
known  in  this  country,  as  only  a  few  specimens  have  been  trans¬ 
planted,  but  it  is  supposed  to  grow  to  a  greater  size  and  height  in  its 
native  soil.  It  derives  its  name  <(  Blood-leaved  M  Maple  from  the  color 
of  its  foliage.  It  is  valuable  in  landscape  gardening  as  it  forms  a  hand¬ 
some  background  for  other  shrubs  of  a  lighter,  less  pronounced  color. 


THE  ASH-LEAVED  MAPLE 

Acer  Negaundo 

rpHE  Ash-leaved  Maple,  or  Box  Elder,  is  a  handsome  tree,  possess¬ 
ing  many  striking  characteristics  of  the  Ash,  the  Elder  and  the 
Maple.  The  fruit  belongs  exclusively  to  the  last,  for  which  rea¬ 
son  it  has  been  classed  with  the  Maple  family.  It  is  of  rapid  growth 
and  is  a  favorite  as  an  ornamental  tree,  but  has  very  little  commercial 
value,  owing  to  its  short  life,  and  the  fact  that  its  wood  is  not  strong. 
Inferior  articles  of  furniture  are,  nevertheless,  made  from  this  wood, 
and  small  quantities  of  Maple  sugar  are  obtained  from  the  sap,  but 
not  enough  to  give  the  tree  a  name  among  the  useful  members  of  the 
Maple  family. 

It  grows  best  in  the  south  western  portions  of  Vermont  and  Penn¬ 
sylvania,  and  claims  the  distinction  of  having  been  one  of  the  first 
North  American  trees  that  were  known  in  the  mother  country.  As  a 
shade  or  ornamental  tree,  this  Maple  is  unsurpassed,  its  early  decay 
being  the  only  drawback  to  its  popularity.  It  grows  to  a  height  of 
fifty  feet,  but  is  more  commonly  found  about  twenty  or  thirty  feet 
high. 

The  bark  is  a  greenish  brown,  with  a  rough  surface.  The  tree  is 
widespreading,  and  has  brilliant  foliage.  The  leaves  are  long,  with 
coarsely  toothed  edges;  they  are  dark  green  on  the  upper  side,  light, 
with  a  yellowish  tinge  on  the  under,  and  are  grouped  on  long  slender 
stalks;  the  veins  are  very  prominent.  The  flowers  are  a  yellowish 
green;  they  are  small  and  grow  from  the  side  of  the  branches  in 
drooping  clusters.  These  appear  before  the  leaves  in  April  or  May. 
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THE  SYCAMORE  TREE 


Acer  Pseudo-platanus 


The  Great  Maple,  or  Sycamore,  is  found  in  various  parts  of  the 
world.  It  is  one  of  the  finest  trees  known,  and  is  remarkable 
for  its  size  and  grandeur.  It  vies  with  the  Oak  and  Ash  in  the 
beauty  of  its  foliage,  which  is  dense  and  symmetrical.  The  Sycamore 
is  of  rapid  growth,  and  often  reaches  a  height  of  eighty  or  one 
hundred  feet.  The  bark,  which  is  smooth  and  of  a  steel-gray  Color, 
peels  off  readily  when  the  tree  is  old,  giving  it  the  appearance  of 
being  patched.  The  flowers  are  green  and  form  into  pendulous 
clusters.  The  fruit,  or  capsules,  are  smooth  and  have  two  or  more 
diverging  wings.  The  leaves  are  large,  being  from  five  to  six  inches 
broad  with  serrated  lobes;  they  are  beautifully  graduated  in  color, 
the  middle  lobe  being  a  delicate  light-green,  the  lower  ones  very 
dark,  almost  brown. 

There  are  several  varieties  of  this  fine  tree,  which,  although  bear¬ 
ing  strong  resemblances,  have  distinguishing  marks.  The  White  Var¬ 
iegated  Leaf  Maple  has  leaves  covered  with  white  spots.  The  foliage 
is  handsome  in  the  early  spring  but  soon  grows  rusty  and  ragged. 
The  Yellow  Sycamore  has  leaves  of  yellow  and  green. 

The  Purple  Sycamore  has  leaves  that  are  a  rich,  deep  purple  on 
the  under  side  and  are  very  beautiful  when  the  wind  blows,  showing 
the  contrasting  colors  of  the  upper  and  lower  sides  of  the  leaf. 

The  Subobtusa  has  broad  blunt  leaves.  The  Cut-leaved  Syca¬ 
more  is  what  the  name  suggests,  a  tree  with  leaves  that  are  jagged. 

Among  tree  emblems,  the  name  Sycamore,  Acer  pseudo-platanus, 
signifies  curiosity,  because  it  is  supposed  to  be  the  tree  on  which 
Zaccheus  climbed  to  see  our  Saviour. 

Cowper  has  said  of  this  tree, — 


1  Nor  unnoticed  pass 

The  Sycamore,  capricious  in  attire; 

Now  green,  now  tawny,  and  ere  Autumn  yet 
Has  changed  the  woods,  in  scarlet  honors  bright.  » 


MAGNOLIA 

* 

All  species  of  the  Magnolia  are  highly  ornamental,  some  of  them 
remarkable  for  majesty  of  form  and  magnificence  of  foliage. 
The  flowers  are  beautiful  and  fragrant. 

The  Magnolia  may  be  cultivated  in  the  southern  and  middle  states 
of  North  America  and  the  corresponding  latitudes  of  Europe,  without 
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protection,  but  in  more  northern  regions  the  less  hardy  kinds  are 
greenhouse  plants.  Many  varieties  have  been  produced  by  cultiva¬ 
tion.-  The  large-flowered  Magnolia  claims  a  place  among  the  tallest 
trees  of  the  forest.  It  varies  in  height  from  sixty  to  one  hundred 
feet  and  from  one  to  three  feet  in  diameter.  It  grows  straight,  like  a 
beautiful  column,  the  head  of  which  frequently  forms  a  perfect  cone. 
The  roots  branch  out  to  a  considerable  distance.  The  bark  of  the 
Magnolia  tree  is  smooth,  resembling  the  beech  in  color  and  texture. 
It  is  very  bitter  to  the  taste.  The  leaves  are  from  six  to  twelve 
inches  long,  and  from  three  to  four  inches  wide.  They  are  smooth 
and  shining  on  the  upper  sides,  and  their  edges  are  straight  and 
entire.  The  flowers  produced  are  found  on  the  ends  of  the  last  year’s 
shoots.  They  are  from  six  to  ten  inches  in  diameter,  and  almost 
overpoweringly  sweet  and  fragrant. 

The  Magnolia  g ranch flora  is  indigenous  to  a  tract  of  country  extend¬ 
ing  from  the  lower  part  of  North  Carolina  along  the  districts  of  the 
more  southern  states.  It  is  said  to  grow  in  Texas  near  the  Brazos. 
The  bark  of  this  tree  was  formerly  prescribed  in  Florida,  in  com¬ 
bination  with  snake  root,  in  the  treatment  of  malaria  and  chills,  or 
intermittent  fevers.  The  wood  is  of  very  little  use,  either  in  the 
manufacturing  world  or  as  a  fuel.  It  is  soft  and  white  and  very 
heavy;  when  exposed  to  the  alternations  of  dryness  and  moisture,  it 
soon  decays.  The  glaucous-leaved  Magnolia  is  inferior  in  size  and  less 
regularly  formed.  It  does  not  exceed  forty  feet  in  height,  and  has 
an  extensive  range.  The  blossoms  are  even  more  fragrant  than  those 
of  the  large-leaved  Magnolia,  the  odor  being  heavy  and  insupportable 
when  confined  in  a  close  apartment.  The  wood  of  this  species  of  the 
Magnolia  is  sometimes  used  in  making  joiners’  tools.  The  bark  is 
distilled  and  used  as  a  medicine.  There  is  also  some  resin  in  the 
bark  when  in  a  dry  state.  The  flowers  are  frequently  dried  and  form 
the  basis  for  potpourri,  as  a  substitute  for  the  perfume  of  the  lily  of 
the  valley. 


THE  GREAT-FLOWERED  MAGNOLIA 

Magnolia  Fat i da 

The  Great- flowered  Magnolia  is,  without  exception,  the  most  beauti¬ 
ful  tree  in  America.  It  grows  to  a  height  of  sixty  to  eighty 
feet  in  its  native  soil.  Its  flowers,  which  are  from  seven  to 
twelve  inches  in  diameter,  are  creamy  wrhite  with  yellow  centers; 
they  grow  on  the  ends  of  the  branches  and  are  so  fragrant  that  the 
odor  can  be  detected  before  they  are  within  range  of  the  eye.  The 
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Southern  people  are  proud  of  the  Magnolia  tree,  and  at  one  time  it 
was  held  in  especial  veneration  by  the  inhabitants  of  Charleston,  South 
Carolina,  because  under  one  of  these  trees  General  Lincoln  held  a 
council,  with  his  officers,  in  1780,  as  to  the  advisability  of  retreating- 
before  the  British.  The  decision  was  against  it,  and  in  a  few  weeks 
the  city  was  surrendered.  This  particular  Magnolia  spread  its  branches 
more  than  a  hundred  and  fifty  feet  in  all  directions.  It  was  considered 
one  of  the  landmarks,  until  it  fell  into  the  hands  of  a  man  who 
esteemed  it  more  for  its  commercial  value  as  fuel,  than  for  the 
pleasure  it  would  bring  him  as  a  relic,  and  had  it  cut  down. 

The  wood  of  this  Magnolia  tree  is  of  more  value  than  that  of  the 
other  members  of  the  family,  but  as  yet  very  little  iise  is  made  of 
it,  excepting  as  an  ornament  and  for  fuel.  The  juice  of  the  branches, 
which  is  bitter  and  aromatic,  is  used  for  a  tonic. 


THE  LAUREL  MAGNOLIA  TREE 

Magnolia  Glauca 

The  glaucous-leaved  Magnolia,  known  as  the  White,  or  Sweet  Bay 
tree,  or  Laurel  Magnolia,  is  a  small  tree  which  does  not  attain 
a  height  of  over  twenty  or  thirty  feet  in  its  native  Southern 
swamps,  and  in  the  North  is  considered  more  as  of  the  shrub  family. 
The  trunk  is  usually  distorted,  unless  carefully  trained,  and  the  large 
number  of  branches  which  begin  at  the  very  roots,  are  twisted  and 
intertwined.  The  bark  of  the  trunk  is  a  light  grayish  brown,  bitter 
to  the  taste  and  covered  with  thin  close  scales.  The  smaller  branches 
are  a  bright  green,  which  turn  reddish-brown  with  age.  The  leaves 
are  oval,  lance-shaped,  shiny,  and  dark  green  in  color,  on  the  upper  side; 
the  lower,  being  covered  with  a  fine  whitish  down,  makes  a  pleasing 
contrast.  The  leaves  are  smooth  and  thick.  In  the  South  the  old 
leaves  remain  on  the  tree  until  the  new  ones  form,  but  in  the  North  they 
fall  when  the  first  frost  gives  warning  that  winter  is  approaching. 
The  fruit  is  cone-like  in  shape,  and  contains  two  scarlet  seeds,  which, 
when  ripe,  are  full  and  fleshy.  When  the  seeds  burst  their  cells  they 
hang  several  days  by  white,  slender  threads.  Small  trees  of  this 
species  are  generally  produced  from  seeds,  but  the  Magnolia  requires 
great  care,  as  the  seeds  are  easily  destroyed.  The  flowers  are  from 
two  to  three  inches  in  diameter,  and  are  exquisitely  beautiful  and  fra¬ 
grant.  When  confined  in  a  close  room,  the  perfume  is  overpowering. 
The  flowers  are  creamy  white,  with  yellow  stamens.  They  are  con¬ 
sidered  among  the  choicest  blossoms  in  their  native  climate,  as  well  as 
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in  the  North,  where  they  are  tenderly  cared  for  as  hothouse  shrubs, 
in  winter. 

The  wood  is  soft  and  of  little  use  in  a  commercial  way,  but  is 
sometimes  used  in  making  joiners’  tools  and  broom  handles.  The  bark 
is  used  in  compounding  medicines  for  intermittent  fevers  and  rheu¬ 
matism.  The  flowers  retain  their  odor  when  dried. 


THE  HOLLY  FAMILY 


Aquifoliacece 


Instantly  at  the  mention  of  the  Holly  our  thoughts  turn  to  Christ¬ 
mas  merry-makings.  Everyone  is  familiar  with  the  hard,  thick, 
shining  leaves  and  bright,  red  berries,  without  which  no  Christmas 
decoration  is  complete.  Not  less  attractive  is  the  tree  as  a  whole.  It 
is  rare  and  always  small  in  the  Northern  states,  but  throughout  the 
South  it  is  abundant,  growing  to  a  height  of  from  thirty  to  fifty  feet. 
It  flourishes  best  in  Southern  Arkansas  and  Eastern  Texas.  It  is  a 
slender  tree,  tapering  toward  the  top.  The  bark  is  light  gray,  covered 
with  excrescences.  The  younger  branches  are  first  green,  covered  with 
a  rusty  coating  of  down.  Later  they  become  smooth  and  brown.  The 
leaves  are  almost  unique.  They  are  peculiarly  tough  and  warped,  of 
a  deep  green,  very  glossy,  and  sometimes  yellowish  beneath.  The  edge 
is  wavy,  each  projecting  point  being  armed  with  a  sharp  tooth.  These 
leaves  cling  to  the  tree  for  three  years,  for  the  Holly  is  an  evergreen;  at 
about  the  end  of  that  time  they  are  pushed  off  in  the  spring  by  new 
buds.  The  foliage  of  the  European  Holly  is  handsomer  even  than 
that  of  the  American  species,  but  it  will  not  grow  here  except  in  the 
Southern  states.  In  Virginia  are  several  aged  trees  supposed  to  have 
been  planted  soon  after  the  settlement  of  Jamestown,  in  1607.  The 
small,  greenish-white  blossoms  do  not  appear  until  June.  They  grow 
from  the  axils  of  the  young  leaves,  when  the  latter  are  about  half 
grown,  or  along  the  bases  of  young  branches.  The  round  red  berries, 
about  the  size  of  a  pea,  remain  on  the  tree  all  winter. 

The  common  species,  just  described  as  typical,  is  Ilex  opaca.  A 
species  known  as  Mountain  Holly,  Ilex  monticola ,  would  not  be  rec¬ 
ognized  by  a  superficial  observer  as  belonging  to  the  family.  Its 
leaves  are  deciduous;  light  green  instead  of  dark;  serrate,  not  wavy; 
tapering  to  a  sharp  point,  and  entirely  without  the  sharp  spines  of 
the  common  Holly.  The  fruit,  too,  is  much  larger.  It  is  found  in  the 
Catskill  and  Alleghany  mountains.  Species  of  the  Holly  are  found  in 
nearly  every  country  in  the  world,  one  hundred  and  seventy-five  in  all 
having  been  recognized.  The  tree  is  a  very  slow  grower,  and  lives  to 


a  great  age. 


